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The Index to Vol. VIII, 1906 Popular Mechanics, is 
now ready and will be sent free on request. Bind your 
magazines and have a fine volume of current history. We 
have a few bound volumes for sale, also. 



We Are the First! 

Yes, we are the first of the manufacturers of Terne Plates 
to suggest and adopt the plan of stamping the amount of coat- 
ing carried by our brands of Rooting Tin, and of stamping all 
wasters as such. 

This is the “square deal ’ which all Jobbers, Architects, 
Roofers and Property Owners have needed for so long — and 
already the move has shown good effect. 

In future, don't merely specify American Tonies, American Extra, 
American Special. American Old Style A, :1A, 3A, 4A, a A, 11 F, or U. s. 
Eagle New Method but examine the boxes when they arrive and see that 
the contents indicate exactly what you purchased. If the sheet isu T t 
stamped with the coating, look along the edge for the mark “Waster/ 1 

If you 71 use these precautions you 71 find Roofing Tin to he the most 
satisfactory roof covering you can u^o — but you can't expect an 8-lb. 
Terne to do the work of the old time or present day 30 to 40 -lb. coated 
plates. 

Send for our booklet “From Underfoot to Overhead” if you would 
know how a high grade Terne Plate is made, and use MF BOGFFNG 
TIN. “The Terne which turns the elements,*’ if you want the best 
Roofing Tin that can be had. 



AMERICAN 
SHEET & TIN PLATE 
COMPANY 



FRICK BUILDING 



PITTSBURGH, PA. 





Auto-Marine Engines 

(We have absorbed the Detroit Auto-Marine Co.) 




The highest quality attainable. The One tna xin fl 

engine with a factory behind it. 

With our long practical experience, with the largest fac- 
tory in the world devoted exclusively to the building of 
marine engines, we place the fCRRO Auto-Marine Engine 
• on the market as the highest in quality. It is our own 

from blue print to finished engine. We stake 
our reputation on [tRRO Quality. 

P**e Quality combines: 

Simplicity of design Economy in operation 

Durability of materials Assured excess power to rating 
Ease of control Low cost to purchase 

Is not this the quality you demand in your marine engine? Can 
you find it in any hut the I^RRO Auto-Marine Engine? 

Fur further information and prices, write 

‘ The Ferro Machine & Foundry Co. 

1 1 1 Wade Building, CLEVELAND, OHIO, U. S A. 
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EVERYBODY NEEDS AN ACCIDENT CASE 

If yon Jois’t know how to treat ii out or bruise or torchere a scald, or have not 
the remedies at hand, you should get acquainted with the 

U. S. EMERGENCY CASE 

at once. It contains IB articles all necessary to perform work mentioned above, 
and also a valuable FirM Ail Handbook. Pure and Antiseptic, Price, 
complete, $ 1 , Money returned cheerfully upon dissatisfaction, 

U. 5, EMERGENCY CASE CO, 25 Weaver Building, Utica, N. Y* 
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TO YOU 

Oat ban-d some Ximi Jewelry Catalan Ib filled frith 
thnuEurarls of beautiful Jewelry arid SUvenvare Buggoa- 
tiOna for Xmas Gifts. II you intend to buy a Watch urn I>ia- 
rain- ud, or Silverware, or Jewelry of any kLnd, fur Xtmv-t Pres- 
eute or for roor own use, sod you desire to bay [it \V Imit^ule 
J’riees (ben send for out catalog. It is ft monej Barer, and cont&lru 
sutable gift* for pli, old and young. TLls bonfet le complete, intensely 
trite ruling nnd full of ideas from cover to cover. Our catalog tells how 

You Can Furnish Your Home Free 

by Having the advertising bnnds wo give with all goods purchased from our cat* 
nlog. You should investigate this offer now, before you tuy any Xdqo-' Gifi^. 
J iiet scad us a postal cart] ur letter and fay “Send rue Catalog J and your Dig 
Premium Oiler,” atnJ you will rw plre, by return mall, our largo Money -Saving 
Xzuas Catalog and oar Big Premium Offer, which toils bow YOU cun furnish 
your home without cost. Don't hesitate. Write us today, A pouted card will 
bring full particulars. 

JUDSON A. TOLMAN CO. 

7705 Wood lawn Avenue CHICAGO, ILL, 



Money- 

Saving 

Xmas 

Catalog 




THE PNEU -WAY OF LIGHTING THE GAS 

Lights the Gas from Anywhere. No Spark. 

N* Battery. EASY TO INSTALL. 

If your Cas Co. cannot supply you we "ill send you a 
COUPLE f r (HITFIT with instructions upon receipt of $2.00 

PERFECT WORKING GUARANTEED 

Hundreds of Thousands in Use in Europe and U. S< 



PNEUMATIC GAS LIGHTING CO, 

(50 Nassau Street, New York 



A GOOD CHANCr FOR AfiFVTA 



Private Water Supply 
Plants for Country 
or City 



VOir can live without artificial heat in 

* the summer and artificial ll&ht is needed only 
at night. Hut you cannot possibly exist without 
water during siny season— day or night* 

The water supply problem is therefore 



vitally important; and it is for the correct solution 

of this problem that the KEWANEE WATER 
SYSTEM has been perfected* 



With a Kewanee private water supply 



plant you may enjoy all the conveniences and com- 
forts offered by the bust city water works. You 
may have an abundant supply of water delivered 
under strung pressure to the plumbing fixtures in the 
house* outside hydrants, stable— anywhere* Besides, 
your buildings will he protected from loss by fire. 



You will not need to have a leaky and 



unsatisfactory tank in your attic* An unsightly and 
dangerous elevated tank will not be required. You 
can get a better supply and your service will last in* 
definitely, if you place a KEWANEE PNEUMATIC 
TANK in the cellar or bury it in the ground 1 . The 
water from your own well or cistern will he deliv* 
crcd from this tank to the faucets and hydrants by 



air pressure. 




Hi-itn* of C. E , in tie* III, 

Supplied by K draws Water Syatcm 

The above illustration shows the home ol Mr. 
C. E. Lane, of Lombard* 111., who has had a 
KtwancC Outfit installed in the cellar of his resi- 
dence for eight years. He says: 

"J tvm only rijHiat. irhat I hart mid coiuslatiily 
xltH'Gttii phiiitvxiit iwitathd, II icorh/t jttjfectlg 
and gittn complete m Li#J net inti f* 

There are over five thousand other Kewante 
Outfits in operation. W rite for Catalog No* 14, 
which explains everything and tells where Re* 
wanee Outfits may be found in your State. 

KEWANEE WATER SUPPLY CO. 

P KEWANEE* ILL. 

New York Office: Rooms UUKl-ftl, No. 52 Bmsdn iy 
Address correspondence to Kewnncu Office 




Our Mu* 40 bench 

Teach The Boys to Use Their Hands 

Evory bay ought m hava a little carpenter sihop 
f>f Sits nwii, H* can earn nirmt-y doing carpenter 
work, fur his family and friends and have lots of 
fun be^idea, 

Our Youth's Manual Training Bench Lh a whfll® 
carpenter shop En St^ulf for a bright boy. It is 
used in t lie best nmnyal training achoola In tho 
conn try, 

iteoch 4W ft. long-, S2 fhr'Hcp hlch, 30 inchea whin— fitted wStb 
a IS.Lm-b k r lu4'd up tuA^topl^ Inches thick, with 7- inch ta-eJl 
f ur too In, litteil with two vices. Hack bosond and tool raoSt of 
* hn«a In llluwtrutinn* Frame, Jflm.d tip lep 1 vices and tool 
rack ui! Hindu n£ hiird mapJi>. 

Our catalog gives complete information In re- 
gard to this anil, other manual training b^nchoa, 
arid it h>i o ws a number of styles especially de- 
signed fur manual training school use, Write Tor 
a Copy, 

GRAND RAPIDS HAND SCREW CO. 

116 S. Ionia Street v 
GRAND RAPIDS, - - . MICH. 




WILLIAMS 

VENTILATING 
WINDOW- SASH 



Make your window absolutely safe 
while a ti i>r i - i i uiii]i Le vcj 1 i l iu u . Do 
not inur siiah* and prevent rattling. 
Anyone can attach* Impossible to 
open window when adjusted for ven- 
tilation. Cannot be pried oiT froiri 
outside. Vedtitat«s from top or bot- 
tom, ur bulb, Saves price of ordinary 
fail c ners , i f you're bn tiding , a i td is tlK- 
essury if you'd rest [n peace, Be lid 
rut; got, fur sample, ptepa[d, and 
you'll order more William's Ven- 
tilating Window Saoh Fastenera 
from your Hardware Dealer. 
CHARLES HOYT WILLIAMS, 
SO&3, Fidelity Building* 
BUFFALO, N. Y, 
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$10 Suit and a Yearly Income kr $10 




Clergymen, Merchants 
farmers. Mechanics, 
Lawyers, Laborers .Clerks. 
Doctors, or whatever your occ 
maybe: — I want 

all to become in- 
sted in rny offer. 



For lO years , beginning March 1, 1907 , 
we will divide half of the net earnings of 
our business equally among the first 5,000 
men who answer this advertisement and 
order a $10.00 made-to-order suit from 



us, besides promising to use their influence in our favor. 



lYe are the well known Tailoring Company, 

have always done a large atitf successful busi- 
ness, our average yearly net profits for the last 
tight years have been about $20,000.00, Under 
conservative management the first year "a share 
of profit for each of the 5,000 men will be at 
least $2.00 cash. 

This liberal profit sharing offer is a business 
proposition. We make it, knowing that with 
5,000 profit sharing partners, living in various 
towns, using their influence in our favor and to 
whom we can refer new customers, our busi- 
ness is bound to grow, and w ill become in a few 
years the largest in the United States, Your 
income from a slsire in our profits will increase 
from rear to year, £0 that the total for the 10 
years will amount to a very large sum. 

You will not be asked Lo invest any money in 
our business, nor to solicit or give it any of your 
time, unless you want to, then ve will pay 
a liberal commission on all orders received 
through you, this iu addition to your share in 
our profits, 

On March 1, 1907, we will issue 5,000 profit 
sharing certificates of the nominal value of 
f lO.OO each. These will he sent to the first 
5.iJU<i men who answered l his advertisement and 
ordered one of our suits.. These certificate a 
will show that they are entitled in consideration 
of using their continuous influence in our favor 



to an equal share in half our net earnings for 10 
years from that date. 

Every six months* we will send cheeks for 
amount (if profit due to each of the 5,000 
profit 8 h arch aiders* 

We will positively issue only 5,000 of these 
profit sharing certificates, only one to a person 
and none after March 1, 19(17. 

Do not send any money, but write at once. 
In reply we will send you, free, large samples of 
black and blue fiuewool thibet cloths of weight 
suitable for winter and spring wear. From these 
cloths we will make to your measure suits in any 
style wanted (except full dress) for only 810-00* 
strictly cut And tailored to your order, using 
extra quality of linings and trimmings, so that 
they will be our best advertisement, and would 
cost you, if made by us during the busy season, 
at least ®T5 + oo. 

Do not Imitate— you rein no risk. We will 

furnish all money needed to conduct our busi- 
ness. It will not only be profitable to you to be 
a profit sharing partner in our business, but it 
will also be au honor, as we are a company in 
good standing and responsible, as you can cully 
ascertain by asking your banker. 

It iato our interest to treat you square — the 
more you earn on your profit sharing certificates 
the more we earn ourselves, and with 5,00ft men 
to whom wc can refer, we ure bound to double 
our and your profits every year. 



Write to-day for large samples and full particulars to 

Xts Gont's Complete Outfitting Co. 

Dept. P-3 f 242 & 244 MARKET STREET, CHICAGO, ILL. 

Rqferznes: The Royal Trust Company Bank, Chicago; all Chicago Wholesale Firms ai>el to 

thousands of satisfied customers in et/ery iState. 
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Popular Mechanics Shop Notes Series of Year Books 

One of these books is issued the first of each year, and 
is a reprint of all the articles which have been pub- 
lished during ihe year past, in our “Shop Notes Depart- 
ment.” Three volumes of the series are now ready. 

200 panes Vol. 1, “Shop Notes for 1905.” 385 Il,ustration8 

228 Pages Vq|, ]], “StlOp NoteS fol* 1906.” 555 Illustrations 
228 Pages Vol. Ill, “Shop Notes lor 1907 , 580 Illustrations 

THE PRACTICAL EXPERIENCE OF HUNDREDS OF 
EXPERTS CONDENSED IN THREE VOLUMES 

<jj These books are a perfect gold mine of information for 
every one interested in mechanics, or who uses tools 
for pleasure cr as an occupation. Of equal value and 
help to the professional mechanic and the amateur. 

<|! These articles are the cream of the experience of years, 
of hundreds of the most successful mechanics in the 
country. There is nothing on the market equal to 
these books at five times their price. 

The Popular Mechanics Shop Notes Series TELLS EASY 
WAYS TO DO HARD THINGS, and like Popular Me- 
chanics, is “Written so you can understand it.” 

<[[ These books are indexed very fully and with great care. 

<f[ The subjects treated cover every department of mechan- 
ics, with useful time saving “kinks” for engineers, fire- 
men, carpenters, machinists, plumbers, painters, iron 
and wood workers, electricians of all kinds, masons, and 
in fact all the trades. Special attention is devoted to the 
latest things, such as producer gas, cement working, etc., 
etc. 

•[f Each volume contains entirely different matter from that 
published in the other. A set of these books covering 
several years will make an encyclopedia of priceless value 
to the owner. 

Price 50 Cents per Volume, Postpaid 
POPULAR MECHANICS, 



In ordering, stole which volume is wanted. 
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Salaries Raised 



This is a twelve month's record showing the 
number of men who have voluntarily reported 
an increase in salary and position, as a direct 
result of the help received by them from the 
International Correspondence Schools. 

Their names* addresses and letters are open 
for public inspection and investigation. 

This marvelous record tells better than words 
how well the I. C. 5. enables men to make more 
money by fitting them for more important posi- 
tions. These 3, 303 were, most of them, poorly 
paid and. had no chance of advancement until they 
called to their assistance the I. C. S. 

Are you at this minute situated as they were 7 

If so, why not do as they did? — mark the 
coupon and have the I, C, S. show you, as it has 
shown many thousands of others, how you can 
qualify yourself to earn a high salary in the occu* 
patiou of your choice. 

There is nothing peculiar about your case. 
There ia no obstacle either of time r money or 
location to hinder you. !t*s merely a matter of 
your own ambition. 



If *(*n<‘i! , rii|»lii l f 
J Atii' rll^krat Writer 
4 Klii,w Curd WrilKr 
& "Ib-ll'N liMiminr 
# PP||R1»:F«<Ik| 1.4 « foj" 
i p^-dll Sti-ft 
t I Hi,* i rate i 1 
H Hull Hri'isrr 
it I'tirmjrt 

in Tel tier Mill Si.[N. 
n KkttrklM 
11 Mf-rtrirnl Enirhn^r 
13 H-'rbflnl+ftl Hrifn-RLM 
II J'i’rr , |iJii>pr i ri, t-r 
U l.lrrlrlr l.lfhlLiiK ^Mpt. 
Id M nr h ■ it i ml Knginc'vr 
1 7 Hurtr]^r 
ta- ftiiiiHin 



Ifi Cli3| I'njijnr-rr 
2 < i feE 11 1 ] III li If I Vib ■ r urtfiiB 
21 llr« 

21! Arctlit"t 
23 StrnrEuml Envinl 
21 l ; : r i l!” I' I IIL-inrr j- 
2.4 Hiuiiif 1 U|j La ttr 



^ Intarnaltonal 
X CorrespandencB 
Schools, 

Bov 912 SCRANTON. PA, 

P U :i hi l v x trl am, v U Ni h 1 1 i qrthf-r 
pbUgaliOn mu my part, how i r an 
qualify fur a inr^r salary in the 
f*e#3tlciri numbered 



TTanje 



■ Street and Sb. 
J ' CUT _ 
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To learn how it's done, mark and mail the 
coupon so the I. C. S. may know how to advise 
you intelligently. Mailing this coupon places 
you under no obligation whatever. 



Will you tend it to-day and thui lake the 
first step toward a higher salary? 
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BICYCLE BOATINQ GREAT SPORT 



These Machines Will be Seen in Large Numbers This Year 




The bicycle boat 
which in 011c form 
and another has ap- 
peared at intervals 
during the past iQ 
years, seems likely to 
be Ci true quite popular 
next season, The 
ease with which a 
small gasoline motor 
can be adapted as the 
motive .power, thus 
making a water “mo- 
torcycle,” opens up a 
new type of outdoor 
sport which has great 
possibilities. 

A recent bicycle 
boat built by a stage 
carpenter in Xew 
York is shown, and 
will prove suggestive 
to any of our readers 
who wish to build 
one for themselves. 
This machine is 8 ft. 
long, 5 ft. wide, is re- 
versible. and weighs 
6o Hi. The propeller 
is a 10-in. wheel: 3- 
bladed Provision is 
made for a small sail 
to be tarried by a 
tube attached to the 
head of the frame. 
This boat will be 



The hkvde Boat is as I Unify and, Sale on Water as the- Ordinary 
Bicycle Is uim Isanti. A Small Motor can he Easily Attached, Alford- 
Injf £i Speed of 10 Miles an H«ur. 



equipped with power and exhibited at iron which can be made at any tin- 
the sportsmen's show in Yew York, shop : those in tile illustration are each 
The pontoons are of galvanized 4 ft, long. 
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OYSTER FISHING BY MACHINERY 



Instead of the tedious operation of 
manipulating the old-fashioned oyster 
tongs, which resemble two rakes 
hinged together, the shell-fish arc now 



from Chicago to the City of Mexico 
on railroad tracks, his auto having 
been equipped with heavy flanged iron 
wheels. The machine will, of course, 
furnish its own power, and the car 
will run as the second section of a 
through passenger train under orders 
from the train dispatchers* Two 
years ago Mr. Glidden made the trip 
from Chicago to the Pacific coast in 
the same manner and found no dtfli- 
culty in keeping up with the passen- 
ger train ahead. The steering gear 
is fastened, as the flanges guide the 
car. 

#— *- + 

OIL BURNER FOR RANGES 



The Old end New Way 

brought up at the rate of 3,000 bu. a 
day by means of dredges. The mod- 
ern oyster boat shown in the illustra- 
tion is equipped with four dredges 
operated by a 100-hp, gasoline engine, 
which is also used for propelling the 
boat when not running the dredges. 
The boat has a carrying capacity of 
3,500 bn, of oysters. 



RAILROAD AUTOMOBILE TRIP 



by means of a new device oil and 
water can be burned as fuel for cook 
stoves. The plan includes a tank di- 
vided into two compartments; one of 
which contains the oil, the other 
water. Small pipes lead to the burn- 



Chas. J. Chidden with his wife and 
parly of friends are making the trip 



Oil-Water Burner 



ers in the stove. The oil pipe is first 
opened quickly, heating the vaporizer 
in which the oil and water are con- 
verted into gases and mixed* An in- 
tense heat is produced which can be 
regulated as desired. The process is 
perfectly safe and can easily be ap- 
plied to any stove. 



Auto Leaving Chicago 
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MOTORCYCLE RIDES A WALL 



A most remarkable 
demonstration w a s 
made on a race track 
in Paris where two 
motorcyd c s w ere 
minting at 50 miles 
an hour* Owing to 
an accident to one of 
the machines its rider 
was thrown, and to 
avoid miming over 
him, the other rider 
turned his machine so 
suddenly that it left 
die track and climbed 
the palisade* After 
running too ft. with 
the rider and machine 
in a position almost 
horizontal* the mo- 
torcycle ran off the 
palisade and literally Motorcycle Rides on a Wall 

rode on the breasts of 

the spectators, two of whom were killed and many seriously injured* 

* — — 

POSTAGE RATE SHOULD BE REDUCED; NOT RAISED 

Some p<rsmml ini* real, thought by many to h t the esrprcM companies who would bcuefit 
several Million dollar# ti year by flu- proposed el taupe, Join induced ConyresS to appoint n 
"postal commission** which is expected to report id the pecsuU m-unitm. The Post office 
IP purtmrnt. through Mr. Matldcu. recommends an inert use from t/n ■ present rate of J 
fnit pee pound on newspapers and mitfrrtgin fft to T cents per ptaruri, Xr d In per cent of* 
the publisher could pap the nr a- rate * whicir means there mould h * ^ hip ad ranee in ait 
mbftc rip lion prices, — and the people trill hare to pap the bill. 

Bp a system of book -kcc pi tiff which no business concern would tolerate „ an apparent. 
14 deficit * * b t made each pear, and it is propose 4 fa mate the publishers pap this , Tht re 
i',y no actual deficit* The free matter carried for other branches of (.* or m> merit am ounts 
tacit year {according to Bast office Department's torn fry air s) to im<re than the *' deficit,' ‘ 
The d 7 ,do 0 rural fere dt lie-cry rib Mint- — -which have red need insanity amony farmers id 
per cent in 10 years, and which art rapidly becominy sclf-sustainiuy — this fund dtlicrry 
atone easts this yet.tr $ Jti/iaO/nW, and rep rest ids ti temporary loss of mart' than the till eyed 
'* deficit ’ but is worth to fhr nation t trice Us cost, 

('itnada carries its newspaper mad at Vi ci ><i per pound within Jd(l mites and fit 1 ^ 
end hepanrl that, and cleared f t''".t>inr (ast year , 

Tim proposed raise in the pfirt of the reading mutter of the nation is an outraye on 
the people. If is to h* hoped the ** consideration of the tpirstion" niff he foyer d to the 
n>at of the matter, which out tht to result in an entirh ferolptioti in postal methods and 
ad r n inist rat inn. 

JTr urc credibly informed that on a [uis/tcnycr train honey Chieayo creep niyhf tht re 
are two express cars for which the express company pays A TOO per trip. On the same 
011111 an two watt ears for which the Postal fir -part went frays $'i 00 ju r trip for the. same 
nr mice and the same distance. 

That (fore is n<\ art tad deficit mid* r such conditions shows how profit abb are flu- 
pet sent rates of postage, and that instead of a raise there shout tt he a tire reuse, both in 
the Idler postage and newspaper rates* 

The people do not ask for the change. 

Then who docs? 
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i f o-Con Locomotive 

“Battleships Cppe 
for Dcavp through freight Service 



PASSING OF THE WOODEN 
FREIGHT CAR 



And the Wooden Lassen jfer Coach Should 0« 
With It 



The statement is made that owing 
to the scarcity and consequent high 
price of lumber, the wooden freight 
car being turned out at contract shops 
is greatly inferior in quality to those 
of a few years ago. The wood is full 
of sap and before the car really gets 
into service posts and boards show 
shrinkage. The Railway Age says : 

“Even the paint on a modern box 
car is a fugitive mixture of mineral 
pigment and gasoline, slushed on with 
a wide brush and soon to evaporate 
and leave a dry powder to be washed 
off by the rain. The soft wood when 
left unprotected will more rapidly de- 
cay unless it receives a better cover- 
ing at the home shop. 

“The manager who considers the 
purchase rif wooden cars, on account 
of a slender appropriation and the de- 
sire to have as large an equipment as 
possible, must reckon with the disad- 
vantages above mentioned if lie builds 



for the future. The wooden car is 
constantly growing poorer in quality 
and the average life will be much less 
Ilian that indicated by figures ob- 
tained from the cars in use prior to 
the age of steel.” 

The years of the wooden passenger . 
car arc likewise numbered. Hundreds 
of passenger cars are in service to- 
day which in a wreck would crush 
like eggshells and burn like tinder 
just as some of them did on Novem- 
ber \2 on the Baltimore & Ohio rail- 
road. While the collision was due to 
inexcusable carelessness, which the 
use of steel cars would not have pre- 
vented, no one will believe that the 
3 00 or more victims who were pinned 
down by timbers and slowlv roasted 
to death would have lost their lives in 
a modern steel car. There might 
have been some broken limbs, but a 
steel car never cremated anybody. 
Cities prohibit the use of had boilers 
and stop the operation of dangerous 
passenger elevators, and in other 
proper ways protect the public, and it 
is not expecting too much that before 
a great while the Federal Government 
will make the penalties for using 
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rickety old passenger cars so severe 
that railway officials will not then risk 
l heir own liberty, nor [he lives of the 
public as at present. 

Certain trains on some of the better 
roads are now made lip of cars in 



which the coaches arc nearly as safe 
as the heavy sleepers, but on occa- 
sion the best of them run out old 
traps that are read) to fall to pieces, 
and with some the offense is an hour- 
ly one every day in the year. 



- — — * -n — — 

MAGAZINE FOR THE BLIND 



X early 1,000 books, with editions 
which total 256.000 volumes, have 
been printed in raised letters for the 
blind by the Moon Society of L011- 

T - 

don. established in 1847. The books 
include bibbs, poetry, biography, his- 
tory and text hooks, issued in 400 lan- 
guages. Tile Moon Society lias 
branch free circulating libraries in 
Great 11 main ami its possessions — 
which last \ear loaned 1 00,000 vol- 
umes — and in this country in New 



with ink. a special embossing press is 
employed, a process necessarily some- 
what slow and painstaking. The let- 
ters are ' 4 im high and raised about 
i 16 of an inch, with plenty of space 
between the lines, which instead of 
all reading from left to right, weave 
back and forth. All titles, and the 
first line of each article, and after 
that every other line reads from left 
to right: the other lines from right 
to left. The large parentheses at the 




Reduced Reproduction of Part of Pape of Moan's Mu^ci/ine. Translation of Pint Three Lines 

Reads as Follows: 

RIP VAN WINKLE , f 

A POSTHUMOUS WRITING OF DIEDRICtt K NICKER 
. , GMVR1 NOTGNIHSAW YB WEKCOB 



York. Boston, Cincinnati, Chicago, 
Philadelphia* Washington and Sac- 
ramento, 

Two years ago the late Dr. Wm, 
Moon, founder of the society, and 
himself blind for 70 years, started a 
monthly magazine for the blind, the 
pages being It in. by 13 bi,, with a 
table of contents on the front cover. 
This magazine is now conducted by 
his daughter. Miss Moon, ami edited 
by his son. Dr. R. C Moon of Phila- 
delphia, Pa. 

Instead of printing from the type 



ends uf lines guide the linger to the 
line below. 

A similar monthly magazine will 
shortly be issued in this country, un- 
der the direction of Walter G. 
Holmes, of New York City, neces- 
sary funds having been donated by 
Mrs. Win. Ziegler. The magazine 
will be scut free on request to any 
blind person who can read the raised 
letters. Those who cannot read will 
be sent free alphabets and instruc- 
tions, from which they can quickly 
learn, if apt. 
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PROPOSED NEW 




CITY ROADWAY 
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Crass Section of Commercial Roadway 




LARGE CONSTRUCTIONS COST 
LIVES 



The construction of any large en- 
gineering undertaking, such as tall 
buildings, large dams, railroads, etc., 
includes as one of tile costs a definite 
loss of human lives. In other words 
when a big skyscraper is planned the 
engineers can reckon the number of 
lives it will probably cost while the 
building is yet on paper. During the 
past year in Chicago alone 34 work- 
men have been killed while engaged 
in erecting large buildings, and 1 13 
more were seriously injured. Danger 
lurks all along the line, and the death- 
causes ranged from a bucket falling 
on a man at the bottom of a founda- 
tion caisson 100 ft. deep, to falls from 
the top of the same building to the 
street, a drop of from 200 ft. to 300 ft. 

Eiffel of tower fame, declares the 
average death loss is one life to each 
$250,000 of cost of the construction. 



A plan for a commer- 
cial highway is proposed 
along the lines shown iff 
the illustration. 

There are six distinct 
roadways; two for ani- 
mal traffic, two for gen- 
eral auto traffic, and two 
for commercial auto- 
traffic, The three ave- 
nues on each side are for 
travel m one direction 
only, the other three for 
use in the opposite direc- 
tion. Pedestrians use 
sidewalk on extreme out- 
side, 

Electric light poles to 
be placed in the .middle, and each ave- 
nue separated from the next by a con- 
crete curb. The extreme width of 
street is 120 ft. including footpaths. 
The design is copyrighted by H. D. 
and F. P, Layman. 

♦ * 

SUBMARINE "LUTIN” RAISED 



The ill-fated French submarine, 
"Lutin,” which sank in 150 ft. of 
water, has been raised, and the bodies 
of the crew of fourteen, recovered, 
A floating dry dock was lowered be- 
low the water line, and the submarine 
attached by heavy chains. The dock 
was then raised by emptying her 
water-tanks, and dock and submarine 
towed into port. 

An English inventor now offers a 
detachable compartment in which sev- 
eral persons could escape, if the sub- 
marine is fortunate enough to land on 
the bottom in such a position that the 
compartment can be released. 
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The great typhoon of September 18, 1936, at Hong Kong was remarkable as the only one 
Oh record Which came Without warning. Thousands of lives were lost, while the money toss 
ran Into millions, says the illustrated London News, The vessel at the top Is the British 
vessel “Fho^nik”; the other wreck shows the remains of the French destroyer “Fronde,” 



SAWED STEEL BAR WITH YARN 



What the drop of water does to the 
hardest stone is only a circumstance 
to what a thread of yarn can accom- 
plish, Major McClaughry, warden 
of the Federal prison at Ft. Leaven- 
worth once found a prisoner who was 
supposed to be pounding stone, work- 
ing away at one of the bars to an out- 
side window. The man finally ad- 
mitted what he was doing and was in- 
duced to give a demonstration. 

A grating of the same description 



was placed in his cell and a guard sta- 
tioned over him to exact the proof of 
the statement. With the limestone 
dust and silicate from the stone pile, 
the yarn from his sock and a little 
water this man cut the Hessemer steel 
bar in eighteen working hours. With 
some fine emery, a chalk line, and two 
wooden handholds to save his fingers 
he made the other clean cut of the bar 
in five hours, proving the matter to 
the guard's satisfaction. 
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UTILITY OF THE TELEPHONE 



Of all the applications of elect rici tv 
the telephone is most used by the peo- 
ple. While the telegraph cannot now 
be spared, the masses use it only in 




Jeweled Telephone Used by Queen of Spain 

emergencies where the mails are too 
slow. The telephone is in the home 
and much of its service is common- 
place, though useful. The latest phase 
is the discussion by the Roman Cath- 
olic clergy as to the propriety of em- 
ploying the telephone for the recep- 
tion of confessions where conditions 
prevent the member from coming in 
person to the priest, 

*— *— * 

New Fruit Paring Knife 



The latest in a fruit knife for table 
use is a radical change from the time- 




Cut9 Very Fast 



honored style. The improved form 
will cut twice as fast and twice as thin 
as an ordinary knife. It operates on 
the principle of a safety razor. For 
use in preparing vegetables and fruit 
for cooking it is said to be a great 
saver in both time and material. 

*■ * 

CAPE TO CAIRO TELEGRAPH 



The longest telegraph line in the 
world, the idea of the late Cecil 
Rhodes, lacks less than 1,000 miles of 
completion. The distance is 5,600 
mites. Through, jungles, across des- 
erts. over vast chasms, in the face of 
the most difficult obstacles engineers 
have ever encountered, the work has 
been carried on for eight years. Part 
of the gap, about 400 miles, is through 
jungles where no white man has ever 
penetrated, and at present is acknowl- 
edged as too difficult to cross. The 
gap will be worked by wireless and 




ftulldfriR the Mne 



the rate over the entire hue will be 
only 25 cents per word. 

For hundreds of miles wooden poles 
were destroyed by insects and hollow 
iron poles weighing 160 lb. had to be 
substituted. Even these are frequent- 
ly broken by elephants rubbing against 
them. Among some of the African 
tribes small pieces of wire pass for 
money which is another cause of trou- 
ble. Wild beasts, savages, serpents 
and pestilence have joined forces to 
hold back the enterprise, but each in 
turn has been overcome. 
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JUNK TOOL STORES 




Second- Hand Tool Stores, Chicago 



Tti every large city will lie fount] 
one or more places where second- 
hand or junk tools are sold. Tools 
of all descriptions, adapted to every 
branch of mechanics, can be bought 



at prices ranging from i cent up : a 
good sized paint brush brings 2 cents, 
a carpenter's hammer 5 cents, a pick 
or shovel 25 cents, a rip saw 10 cents, 
and so on. The average price is less 
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than one-tenth what the new article 
would cost at a hardware store, and 
often just as useful as a new one. 
Some of the stuff in the motley collcc- 




"■A Paint Brush, 2 Cents " 



tion comes from unredeemed pawns, 
some from junk dealers anti a good 
deal from parties of whom “no ques- 
tions are asked." 1 Frequently quite 
valuable tools and instruments can 
he had for a mere song, as the most 
of the customers want the tools of 
ordinary use requiring less skill to 
handle. 



INVALID S MOTOR CHAIR 



Invalids who are able to go out of 
doors, and who have the use of their 
hands, will be interested in the latest 
novelty, the motor chair. 




Comfort and Ease i>l Operation 



It is in reality a motor tricycle and 
is designed for the use of cripples or 
invalids who are not incapacitated 



from taking care of the machine. 
Power and speed necessarily have 
been subordinated to the demands of 
comfort and from the side its appear- 
ance differs very slightly from that of 
the ordinary wheeled chair. Liberal 
sized pneumatic tires are used on the 
rear wheels, which are about 28 in. 
in diameter, but the steering wheel is 
of such diminutive size that any at- 
tempt to speed the machine would re- 
sit It disastrously. -This wheel has a 
small solid rubber tire. 

The motive power consists of a 4^2- 
lip. air-cooled gas engine, mounted on 
the rear axle at an angle tilted back- 
ward from the vertical. Instead of 
driving directly to the axle or driving 
wheels, however, a variable speed 
gear, affording a range of 5 to 15 
miles an hour, is interposed. A spe- 
cial form of foot brake acting directly 
on the motor shaft is provided. 

It is a French invention not yet on 
the American market. Some enter- 
prising Yankee would doubtless do 
well with such a specialty. Just be- 
fore the St. Louis exposition, a simi- 
lar chair motor, only operated by 
storage battery, for carrying two pas- 
sengers. was proposed and a few were 
constructed. We published a picture 
of the chair anti several hundred in- 
quiries were received indicating a sur- 
prising interest in the device, The 
company seeking the concession, how- 
ever. failed to carry out its plans. 

PAPER FROM * EGYPTIAN PAPY- 
RUS 



A London syndicate will have 100,- 
000 tons of Egyptian papyrus plant 
ready to ship to its paper nulls within 
the next six months. This revives an 
industry which has been extinct for 
over 1,000 years. A long search 
finally located a few plants in Pales- 
tine which were transplanted into 
Egypt and cultivated. The twentieth 
century seems to find frequent occa- 
sion to learn from the vast treasure 
house of knowledge of that remark- 
able people. 
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4(H),(K)0=T0N BROADSIDE 




Moat Terrific Discharge liver Made? 



Tlic ‘‘Drcadnaiiglit" has had her 
ultimate test and xvithstuod i he shock. 
The trial involved firing a broadside 
from the eight jj-in, guns, as pic- 
tured in the illustration. These guns 
are 53 ft. long; 42 men can stand 



Broadside by English Battleship hl Cornwallis" 



shoulder to shoulder on one of them, 
from breech to muzzle. Each shell 
weighed 850 lb. and left the gun at a 
speed of 5 miles a second. Could this 
rate of travel be maintained the shell 
would travel from London to New 
York in 90 minutes, and go around 
the world in less than 1 3 hours. 

The energy generated by these guns 
is estimated to be 50,000 tons for 
each gun, at the muzzle ; or for the 
broadside of 8 pieces a total of 400 
000 tons. The discharge caused the 
"Dread naught to move sideways a 
distance greater than her own beam, 
and to list heavily, while the vacuum 
produced temporary cyclones around 
each gun. 

♦ * + — 

A grand boulevard, 10 miles in 
length, leading from the gates of Paris 
to St. Germain, is planned to be con- 
structed in Paris at a cost of $2,000,- 
000. There will be an electric rail- 
way under the avenue, a drive on one 
side, a motor car track on the other, 
two cycling tracks and two footpaths. 



TELEPHONE OVER THE MIS- 
SOURI 



Owing to the constantly changing 
bottom of the Missouri river a cable 
is not considered practical and the 
telephone wires connecting Council 
I Huffs and Omaha are suspended from 
a steel tower on each bank, no ft. 
high. . These towers are built of gal- 
vanized iron and each will sustain a 
strain of 20 tons. The guy ropes are 
carried back 700 ft. and anchored to 
heavy concrete blocks. 

* m * 

ALCOHOL FIRE RISK SMALL 



Very little fire risk is involved in 
the handling and use of denatured 
alcohol. The benzine used will be a 
hydrocarbon obtained either from 
petroleum or coal tar having a specific 
gravity of not less than 8,00 and a 
boiling point of not less than 1 50 0 C. ( 
and will be no more dangerous in 
point of fire risk than the alcohol 
itself. 
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MOVED TALL LIGHTHOUSE BY BOAT 




Lighthouse Partly on Boat 

CONDUITS FOR HIGH VOLTAGE 
TRANSMISSION 



One of the problems which is en- 
gaging the study of electrical engi- 
neers is the solution of a suitable 
cable and conduit necessary for high 
voltage transmission. At present 
practically all the high voltage lines 
are carried In the air, involving very 
costlv construction, as no chances 
must be taken on the lines going down 
in a storm. There are some trans- 
mission conduits in cities carrying 
voltages up to io,ooo ? it is true, but 
the 25,000 to 60,000 volt lines are still 
in the air, with serious losses from 
leakage. The Electrical Review says 
"the insulation thought to promise 
best for such cables is one consisting 
of cloth tape properly impregnated 
with some good compound." 



Twelve men in four hours’ time 
moved tile 65- ft. 65-ton range light- 
house at the Ashtabula, Ohio, harbor 
a distance of 750 ft. recently, to ac- 
commodate improvements being made 
hv the lVntisylvania Railroad Com- 
pany. The lighthouse is a frame 
structure covered with metal, 18 ft* 
square at the base, 65 ft. high and of 
a total weight of 65 tons, and prior 
to moving it was not 
dismantled at all. 

Jacks were placed un- 
der the building and, as 
it was raised, four guy 
r o p e s were used to 
steady it. After being 
suitably blocked up it 
was next placed on 
rollers and by alternate- 
ly moving the building 
and loosening and tight- 
ening the guy ropes, it 
was soon deposited on 
a lighter which lay in 
the main river right 
next to the dock on 
which the range light 
stood. Whether the 
towering structure could be held 
steadily on the moving vessel, or 
would overbalance and topple into the 
water, was an anxious question. 
Once on the lighter, however, it was 
slowly moved along to the new site 
on the end of a concrete pier. Then 
it was again blocked up and moved 
on rollers to place, uninjured m any 
respect. 



UNITED STATES COPPER PRO- 
DUCTION 



In 1845 all the copper produced in 
this country aggregated a scant 100 
tons; for 1905 we produced over 
901,000,000 lb.- — one of the greatest 
industries in the world. * )f this pro- 
duction China bought 80,000,000 lb. 
The Lake Superior mines yielded 
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25.5 per cent; Montana, 34.9 per 
cent, and Arizona 26,2 per cent, The 
Arizona production will surprise 
many of our readers* 

The combined world's production 
of 1905 was 701,252 tons* of which 
North America furnished 502,822 
ions. 

Tile United States output for 1906 
1$ estimated to show an increase of 
70,000,000 lb. over the preceding year. 
♦ * * 

The first ferrv line to cross the 
open sea w ill be established on the 
Baltic bet wen Germany and Sweden. 
The distance of 70 mites will be cov- 
ered in four hours and the boats will 
carry an entire train. 



THE ROTARY IS KING 



This is the season when those rail- 
roads which cross the mountains in 
northern latitudes have their annual 
battle against snow. The invention 
of the rotary snow plow has reduced 
snow blockades from days to hours, 
and incidentally relieved the workmen 
of tlicir hardest task of the entire 
year. 

Hie rotary rapidly cats its wa> 
through a drift that formerly had to 
be cut out in blocks* being too hard 
to shovel. Tin power mr driving the 
“fan" is carried in the same car, but 
motive power is supplied hy a string 
of big locomotives which push it for- 
ward. ! be illustration shows one of 
the largest rotaries ever built, high up 
in tlie Rockies. 



TO DAM THE SUSQUEHANNA 



\ great army of workers, 2,500 of 
them, are working to throw the great- 
est dam in this country, and one of 
the largest in the world, across 
the swift waters of the Susquehanna 
river. The power station, which will 
use the water power, will at the time 
of its completion this year, be the 
largest generating station of its kind 
in the world, the output being 100,000 
bp., which is greater than the big plant 
at Niagara. 

Current at high tension will he 
transmitted to Baltimore, 40 miles 
away; Philadelphia. 60 miles; Wil- 
mington, 45 miles; York, 25 miles, 
and Lancaster, 18 miles. The enter- 
prise will cost $10,000,000. 

The darn will lie 3,000 it. long, from 
40 ft. to 75 ft, high, and 68 ft. wide 
at the base. It will he one vast solid 



Resting After a Hard Run 
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block of concrete, of which 400,000 
yds, will be used. The concrete is be- 
ing manufactured at the work. A 
coffer dam already extends from one 
shore, laying hare a section of river 
bed which is being stripped to get 
down to solid work into which the 
dam will be anchored. In places the 
river is 60 ft, deep. 

When completed, the dam will en- 
large the river at that point to a lake 
10 miles long, a mile wide, having an 
average depth of 30 ft. A good sized 
town has sprung into existence, with 

hotels, hospitals and stores. 

— - 

NEW THEORY WHY WOOD 
WARPS 



HOLDING DOWN A 40-STORY 
BUILDING 



A new theory is advanced by hard- 
wood experts as to why wood which 
has been care fully kiln-dried, often 
warps. It is now believed that when 
the sap is dried out various foreign 
substances other than turpentine, 
pitch, etc., remain in a more or less 
solid state : and when the wood is 
moistened these substances absorb 
water, and swelling, cause warping, 
A process is announced for removing 



A 40-story building, such as is now 
erecting in New York, would seem to 
be heavy enough to 
hold itself down, and so 
it would be but for the 
terrible wind pressure, 
To counteract this force 
great steel rods, 3 Vz in. 
in diameter and sections 
of about to ft. each, are 
carried down 50 ft. into 
the cement foundations. 
The rods are anchored 
by plates and at the top 
converge in a single 
hollow column which 
extends lo the top of the 
building* The foundations for a 40- 
story building are very costly, and 
twice as great as for a 20-story 
structure, 




STEEL HOUSE BOAT 




Built Entirely of Steel 

the objectionable substances* the in- 
ventor claiming a piece of oak so 
treated can be soaked in water alt 
night without swelling perceptibly, 

Salton Sea, controlled at last by 
dams and soon to dry up, has changed 
the climate of its locality completely. 
What once was a desert is now a 
green country, refreshed by frequent 
rainfalls. The people are trying to 
have the sea preserved. 



In a sheltered nook on the Chicago 
river, in the heart of the business sec- 
tion of the citv, is anchored a new and 
novel type of house 
boat. The boat, which 
is the one at the left 
hand side of the illus- 
tration, is built entirely 
of steel, and the owner 
is a mechanic employed 
at a lighting plant front- 
ing on the river. Ilis 
spare time and money 
are put into the work of 
the boat, 
now finished, 
fitted up into 
several compartments, and is already 
oceupicd by the owner as a resi- 
dence. Some day when the craft is 
finished lie will float down to the Gulf 
of Mexico. 

♦ + 4 

Experiments in Holland disclosed 
the fact that a parapet iff sand backed 
by a wall of concrete increased the 
resistance to a shell about 20 per cent. 



the hull of 
The interior 



constructing 
which is 
is being 
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TWO BLIND MEN BUILD A HOUSE 

Doing all the Carpenter Work Without Assistance 



Two totally blind men have built a 
house for themselves at Berkeley, Cal., 
doing all the carpenter work them- 
selves without any assistance what- 
ever* The event is one of the most re- 
markable accomplishments in building. 
Neither of the men will ever see the 
sightly structure they have raised, 

It is a coincidence that both these 
men arc named Joseph — Joseph Brown 
and Joseph Martinez. The house is 
of the popular bungalow type, iJ4 



have closely followed the square and 
plumb — sawing accurately to the line 
and driving straight home every 
nail, Each angle is perfect; the 
vertical and horizontal parts of 
the building are very accurate— 
surprisingly so* How sightless work- 
men could accomplish such per- 
feet mechanical results seems lit- 
tle short of marvelous. From day 
to day the work lias been curiously 
watched by crowds including many 




The Blind Builders and the House They are Building 



stories high, and constructed entirely 
of wood It is 1 8 ft. wide by 25 ft. 
long. As the builders are sightless, 
the work necessarily progressed slow- 
ly, From early morning until fre- 
quently long after sunset the two men 
toiled patiently at their task* The 
shades of night did not hinder the 
work, for noonday and midnight are 
equally dark to them, and out of the 
blackness came the song of the saw 
and the blows of hammer to passers- 
by, who heard but saw no workmen. 

The bungalow presents a very neat 
and attractive appearance, all the work 
having been performed along strictly 
mechanical lines. 

Though total !v blind these builders 



carpenters. The general work is pro- 
nounced as good as that performed 
by many builders who are blessed 
with perfect eyesight. These sightless 
workmen were not even afraid to 
climb the ladders when constructing 
the roof. In all the work the build- 
ers have received 110 assistance or 
suggest ions. 

* * + 

Brown and Martinez were not blind . 
from their birth, but were deprived 
of their sight many years ago. They 
were door to door pedlars for many 
years, and managed in the course of 
time to accumulate snug sums of 
money that were wisely deposited in 
bank. At the time of the great lire 
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in San Francisco these men lost ev- 
erything save their little bank ac- 
counts. Recently they pooled their 
holdings, purchased a small lot in 
Berkeley, and some lumber. The}' 
then set to work resolutely and have 
built themselves a house, 

1 » » 



taken seriously ill while on the train 
he can he removed to the car and re- 
ceive medical assistance without de- 
lay. Such a car, or at least a part of 
one car, would seem to he an im- 
provement on our present overland 
trains. 

♦ » ♦ ■ 





MIRROR FOR AUTOMOBILES 



The latest accessory for the auto- 
mobile is a small mirror set in a strong 
frame and suitably protected at the 



WORKS TO SAVE STEEL FROM 
RUINS 



Sixty million pounds of iron and 
steel, taken from the ruins of San 
Francisco, are to be melted into ingots 
during the next two years and the 
recovery of this "junk' 1 will mark the 
creation of a new industry. A great 
plant with enormous furnaces is be- 
ing constructed on the Pacific Coast 
and a year's supply- — 50.000 tons— of 
the wrecked girders and beams is be- 
ing laid in. About i.000 men will be 
employed. 

One of the difficult problems of 
San Francisco’s reconstruction has 
been how to get rid of the twisted 
steel and iron skeletons that remained. 
The new industry solves the problem 
and opens tip other possibilities for 
utilizing waste, 

— — + -*— * 

The lire loss in l uitcd States and 
Canada for October was $13,872,000; 
for 10 months of 1906, $4 14460,000. 



Compart merit in Invalid's Car 



,+ L<>okinff Backward"' 



back, and placed where the driver can 
watch it, The mirror enables the oc- 
cupants of a car to see what is com- 
ing behind without turning the 

he 

— — + » ♦ ■ — 

CAL: FOR INVALIDS 



A rar for die exclusive 
use of invalids and their 
attendants is a part of the 
regular equipment of the 
Hungarian State Rail- 
ways, which are operated 
by the government. These 
cars w< r : designed and 
built whl a special view to 
comfort and privacy. The 
illustration from Locomo- 
tive, London, gives an idea 
of the interior of one of 
these compart merits, of 
which there are several in 
a car. O 11 c r o o m i s 
equipped as a dispensary. 
Should a passenger be 
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GERMAN tlRST-CLASS BATTLESHIP " DEUTSCHLAND I3.2QD tons; *0,390-1* H. P,; speed 
18,66 knot*. Armor Protection:— Water- 1 in? beEt* 8-7G-in, Krupp steel amidships tapertng to 4-in. At 
ends; side Above Heft, 8-m.; main barbettes and turrets, U-in,; casemates and battery, 6.75-In ; 
armored deck, 3-in* Armament Four H-in. 40-cal. ^uns; fourteen 8.7-ln. 40-cal. ; twenty 24- pdr.; 
four l-pdr,; ancf four machine guns, Si x submerged torpedo tubes Courtesy Journal U. 8, Artillery 
Association. 



CUTTING STEEL BY MEANS OF 
HEAT 



In most operations there arc ex- 
tremes to be avoided and a happy 
medium to be determined, if possible, 
and adopted, but in cutting steel with 
circular saws there seems to be no 
happy medium. If a saw is given a 
cutting speed of 20 to 25 ft. a minute 
it will cut the steel without any diffi- 
culty, or if the same saw is given a. 
speed of 2 miles a minute it will also 
cut the steel successfully, but at an 
intermediate speed, such as 500 ft,, it 
will not cut well at all, 

In the first case, where the slow 
speed is used, the saw cuts the steel 
by taking oft small shavings like any 
ordinary cutting tool, while with the 
high speed the steel becomes red hot 
and is practically torn through, but 
with the intermediate speed the fric- 
tion is not sufficient to produce the 
necessary heat before the saw is 
broken. 

In cutting large sections of steel, 
such as large I-beams and heavy 
shafting, a soft steel saw without teeth 



is sometimes used. This revolves at 
a very high speed and is literally 
pushed through the metal, which be- 
comes red hot. It is the common 
practice, however, to first make a 
number of nicks on the circumfer- 
ence with a cold chisel. 

Another method of cutting steel, 
which has been used successfully for 
cutting pipe, was recently patented 
in this country by a Belgian engineer* 
The process consists in first heating 
the metal by means of an oxy-hydro- 
gen dame and then cutting it by a 
small stream of oxygen gas, which 
unites with the steel and forms a 
fusible oxide; in this condition it 
flows freely from the cut. 

The operation is made continuous 
by revolving the pipe and employing 
two jets; one containing oxygen and 
hydrogen and the other containing 
pure oxygen, which follows dose in 
the path of the former* The oxy-hy- 
drogen flame raises the metal to a 
red heat and the following stream of 
oxygen then makes the cut Tt is said 
that the cut is fully as smooth as that 
made by a saw and is only j/jog of 
an inch wide* 
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CEMENT HOUSES IN ONE PIECE 



Wans, Floors, Partitions, Mantels and Roofs, All 
Cement 



Tti a recent issue of tills magazine 
Thomas A, Edison predicted the cast- 
ing in molds with cement of a quite 
e labor ate residence. 

The plan has already 
been put into practice 
in the construction of 
50 two- story cottages 
in Pittsburg, where the 
process is called the 
“monocast” s y s t e m. 

The foundations, walls, 
floors, partitions and 
roof arc all cement. 

The Cement Era says 
“floor, walls and ceil- 
ings are all in one 
piece ; grates are built 
into every room, and 
mantels are molded in on the walls. 
Shelving and cabinets are built in and 
sinks, hath and wash tubs arc made 
in the house better than can be bought 
at any plumbers; all of concreted’ 

The only wood is in the doors and 
window frames, and a local architect 
is already taking out patents on ce- 
ment doors and window frames. The 
doors are no thicker than the ordinary 
wooden door, but little heavier, and 
are immune to kicks from die small 
boy. 

The forms are made of cheap cull 
lumber and can be used over and 
over agaiti. 



the dredge is said to be a marvel. 

A number of dredges are now in 
successful operation along the upper 
Yukon, fhe initial cost, because of 
the difficulties of transportation into 
the frozen north, is almost prohibitive, 
but once on the ground the machines 
rapidly pay for themselves. 



House Cast in One Piece 

Cement is taking the place of adobe 
in many cities where adobe has been 
the building material fur centuries, 

- — - — » ♦ ♦ * 

TOO DAMP FOR THE DIVER 



STEEL DREDGES TO WORK THE 
YUKON 



A mammoth dredge with capacity 
for handling 2,500 cm yd. of material 
daily is now on its way into the 
Yukon territory. It will take the 
dredge 90 days to reach its destina- 
tion and by the time it arrives its cost 
will approximate $140,000. Manga- 
nese steel, which is to cast iron in 
strength as ten to one, has been used 
in the construction throughout and 



DIYEK (who has just coma iff) thfl BiirlacO wnrl dlscov- 
erftd that it is mini heavily ) : M ,T ust p[1 hju. I mu! -]>!&££ 

on hr it" a an' A’U get doua tx>t the wet 1"— Hiatt and 
White. 
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NOTABLE FOREIGN LQCQMt>TIVES--£whurbMi Tank Locomotive, Eastern Railway of France* These 

engines work local trains on the lines Out of Paris 



ONLY HIGH EXPLOSIVES SUITABLE TO CHECK 

CONFLAGRATIONS 



By P H H. Shaughnessy* Chief San Francisco Fire Department 



Dynamite was used in great quan- 
tity to subdue the flames that swept 
over the city. In the hands of coin- 
latent persons the explosive is a val- 
uable auxiliary in fighting fire when 
other means fail. Our department 
gained valuable experience in the 
handling of dynamite, and I trust that 
other departments may profit by our 
observations, fn the first place, dy- 
namite should be stored in an isolated 
spot and under the control of the 
United States + Army. It should 
never be brought into use until or- 
dered by the chief of the fire depart- 
ment. and then it should be handled 
by trained men, preferably soldiers, 
commanded by competent officers, 
( Ireat harm was done during the first 
days of the fire by the indiscriminate 
use of black powder. It developed 
that when black powder was exploded 
it threw off a combustion that ignited 
all woodwork with which it came in 
contact, thus starting additional fires. 
Giant powder, made of nitre-glycer- 
ine, was also used with the same re- 
sults. On the third day of the con- 



flagration 75 per cent dynamite, in 
stick form, was used with splendid 
results, as there was no combustion, 
and the buildings were leveled with- 
out. danger. I would therefore rec- 
ommend the use of stick dynamite, 
gun cotton or other truly high explo- 
sives that throw off no combustion, 
as the only means of checking a tre- 
mendous fire when water is not ob- 
tainable, as it levels a building to 
where you can deliver water to con- 
trol the flames of such buildings of 
frame or brick of ordinary construc- 
tion, containing wooden floor joints 
and wooden dividing partitions, I 
would not recommend dynamite to 
level buildings of “Class A A construc- 
tion which are of the skeleton type, 
with steel frame and floors riveted at 
all junction points, for the reason that 
it would take an enormous quantity 
to level a building of that construc- 
tion. I would further recommend 
that when dynamite is used that it 
should be exploded by electricity, as 
with the fuse system there is danger 
of not exploding when expected. 
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The Automobile Bui lot Train 



BALLOTS COLLECTED BY MOTOR 
TRUCKS 



During a recent election in De- 
troit, Mich., the ballot boxes were 
collected from the various voting 
booths and carried to a central count- 
ing station by motor trucks. The city 
is divided into nine precincts, and in 
all eleven trucks were in service. Two 
collections were made, one at 2 o'clock 
and another at 8 o'clock. Each truck 
collected from four to eight boxes 
under charge of a precinct captain 
and delivery was quickly made, the 
longest time being an hour and fortv 
minutes from the time the polls closed. 

The year before ten patrol wagons 
and six trucks were used and the last 
of the boxes were not delivered until 
i [ :3a p* m. The motor trucks run a 
total of 308 miles, with 310 stops, at 
an average speed of 16,7 miles an 
hour. They used 27 gal. gasoline and 
9 gal. lubricating oil. 

« — • — ♦ 

NATIONAL CONVENTION TO PRO- 
MOTE EXPORT TRADE 



A national convention for the pur- 
pose of considering and devising 
measures for the enlargement of our 
foreign trade and to promote the de- 
mand abroad for the products of our 
farms, workshops and mines, will be 
held in the New Willard Hotel, * 
Washington, D, C., beginning at 10:30 
a. m., Monday, January T4, 1907. Sec- 
retary of State Root will deliver an 



address. The movement is one in 
which every American who produces 
anything capable of export is vitally 
interested, I or full details address F. 
S. Gardner, secretary, 203 Broadway T 
New York. 

*- • * 

Four sailors of the gunboat "Du- 
buque* ' caught a devil fish weighing 
3,600 lb. in Samatia Bay, Santo Do- 
mingo, recently* The monster was 
harpooned, the struggle lasting four 
hours. 

-♦ * • » — — 

CONCRETE RAILWAY TIES 



Reinforced concrete railroad ties 
which have been in service on a Texas 
road under very severe conditions are 
reported to have stood the test and to 
be in perfect condition. Three ears 
loaded with steel which were derailed 
by a broken brake beam passed over 
the ties, breaking the ends from three, 
but the track remained intact. The 
manager of the road pronounces the 
lies as nearly everlasting as any part 
of a railroad can be. 




Concrete Tie 
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ENGINEER'S TRAIN ORDER LIGHT 



The cab of a locomotive is the dark- 
est place on the entire train at night. 
A tiny oil lamp throws a few rays of 
dim light on the water, steam and air 
gauges. A new device for engineers 




Train Order Holder 



is a frame for holding the train or- 
ders. The orders are placed dal be- 
tween two pieces of glass which are 
then damped in a frame and the frame 



put in the 4-sided holder* Within a 
light shows through the order so it 
can be easily read whenever the en- 
gineer pulls a cord opening a shutter ; 
at other times the lamp is masked, 
♦ » ♦ 

LIGHT AFFECTS NIGHT WORKERS 



The interesting statement is made 
that constructing engineers have found 
the quality of the light used in out 
door night work lias a marked effect 
upon the workers. Acetylene is most 
like sunlight of any of the artificial 
lights and the claim is made that the 
men do more and better work with 
this illumination. The theory is that 
the workmen are in better spirits un- 
der stronger and more natural lights. 



THE PRESIDENT IN PANAMA 



The President + s recent visit to Pan- 
ama was one of the most practical and 
business like undertakings in the his- 
tory of our executives* He will now 
be able to judge circumstances as they 
arise from personal acquaintance of 
the actual conditions on the big ditch 
which will he a great advantage. 
The inspection was evidently not a 




Co|rrri|H'- 4 n 

President Roosevelt and Mrs. Roosevelt, Chief Engineer Stevens, Shouts, (Sbhopand Engineer Holcombe 

on Narrow Gage Railway lining to Mt- Hope Reservoir 
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Hi ere waa quiet over Colon, 

There was peace in Panama, 

(Where the role of “Sleeping Beauty Jl 
Is performed with great tfelut;) 

AH the dredges were reposing 
With their nose a in the dirt; 

Every engineer was dozing 
in his trousers and Ids shirt, 

And the darky with the shovel 
Sweetly slumbered in the mini 
With ids faithful mule beside him, 

Gently shewing of its cud. 

Poultuoy Bigelow was forgotten. 

Brother Taft was far away; 

All the Isthmus took its pleasure 
In a dreamy holiday — 

When along the tli robbing wire 
The electric message run; 
i * He is coming! He is coming! 

Better hustle while you ean! ,J 
Every dredge in sudden hunger 
Took a double chew of soil; 

Every engineer grew voeal 
With the blasphemies of toil; 

Every darky swung the shovel 
Ju»t :ts fust fjk he could pitch; 

Every oiule developed interest 
In the progress of the clittb ; 

Every brush and bruoin in <’oJon 
Sol to work to clean the place; 

Every mammy in Culebra 

He ru bbed h cr p ic k a n i n ny 7 3 fa ce, 

And the gravel fell in showers. 

And the mud in yellow rain, 

TiJJ the atmosphere resembled 
A political campaign; 

Every industry and business 
Took a mighty sudden spurt. 

For when Teddy comes a -culling, 

Then it's best to shovel dirt, 

— New York Times, 

•— »-* — — 

FASHIONS IN CANNON 



A naval expert says there seems to 
be fashions in the favorite type of 
Julius, which recur at intervals just as 
styles hi garments come and go and 
return again. The “Dreadnaugfot" is 
really a return tactically to the double- 
turreted “Monitor" type of our Civil 
War. The arsenals of Europe con- 
tain numerous gun relies a century or 
more old, the tv pcs of which are now 
reappearing in the armies and navies 
of the world, only in larger sizes than 
their ancient prototypes, 

+ • ♦ — — 

The Simplon tunnel is said to be 
in danger of collapse from the pres- 
sure of the 6.000- ft. mountain above 
it, A section of roof has fallen* 



ij.'-prrijhc, U nimrmt+i 4 CndriTWv,*!. 

On Launch " Bolivar 1 ’ 
Crossing at Pacific End of Canal 



case of an exhibition of selected choice 
portions, for the President went into 
unexpected places and laid out his 
own itinerary. The impression seems 
well founded that he was satisfied the 
work is being as well and as rapidly 
prosecuted as could be expected, and 
bis visit to the works cannot fail to 
greatly stimulate both the operations 
and the workers. The newspaper 
men found abundant opportunity to 
indulge in prose and poetry over the 
event, and here is one of the best ex- 
amples of the latter: 
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NON-INFl \MMABLE 
WOOD 



President Running Steam Shovel at Pedro Miguel, Culebra Cut 



FIRE PROTECTION FOR HIGH 
BUILDING 



consumed 



All the wood to be 
used at the International 
Maritime Exposition at 
Bordeaux, next spring, 
will probably be treated 
with a solution of am- 
monium sulphate and 
other chemicals, which 
make the wood prac- 
tically fireproof. In a 
recent test of the for- 
mula a huge pile of 
shavings, pine kindlings, 
and wood was set on 
fire, and in the blaze 
w ere tli ro \v n si la vi ng s 
and sticks of wood ‘im- 
pregnated with this "ig- 
nifuge." When the fire 
hail exhausted itself the 
i m p r eg 1 i ate t 1 sha v in g s 

and wood were found to 
be simply blackened and 
charred ; they gave out 
no flame. Paper and cot- 
ton fiber treated with the 
same solution when ex- 
posed t o the flames were 
very slowlv without a blaze. 



The 40-star v building in New York 
has required some unusual measures 
for fire protection. It was decided to 
pipe the entire building with connec- 
tion to a roof tank. The problem of 
pumping the water up 576 ft. was 
nothing new, but what to do with it 
when it came down was. The pres- 
sure from such a fall would make it 
impossible for the firemen to control 
the stream. Four tanks placed on four 
different levels and containing alto- 
gether 17,000 gal. were finally de- 
cided on. 

» ♦ ♦ 

At Hongay, Tonkin, is a hill 200 ft, 
high which is one solid block of coaL 
The 3,500 “miners" all work out of 
doors and get out i P ooo tons per day, 



LOCOMOTIVE COAL BILL 



The amount of coal consumed by 
the railroads of the country is get- 
ting to be something immense. From 
the latest figures gathered (1904) it 
is shown that the 46,885 locomotives 
in this country burned that year tq 6,- 
000,000 tons of coal, which cost $159,- 
ooo.ooo, or nearly 3,000 tons per 
year for the engines actually in serv- 
ice. Two of the roads running west 
out of C hicago each paid over $5,000.- 
000 that year for locomotive fuel. It 
is stated the big locomotives when 
actually working get more power out 
of a ton of coal than the smaller ones, 
but are more wasteful when standing 
idle. Still there is no danger of 'he 
coal supply giving out. 
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HIGH-SPEED EMERGENCY FIRE 
CAR 



Instead of adding more men to each 
station of its lire department, as at 
first seemed necessary, Springfield, 
Mass., has established an entirely new 
department, consisting of a 40-bp. mo- 
tor car anti crew of eight men* 

The fire ear is located at the central 
station and answers every alarm, and 
often is aide to extinguish the blaze 
before the engines arrive. The car 



with two outlets, the outlets being 
controlled by the operator. Phis is 
rendered necessary from the fact that 
Springfield’s streets are paved with 
wood blocks, and consequently when 
coated with mud are somewhat slip- 
pery. The eight men composing the 
crew were individually trained in the 
use of the car, so that each may he 
called an expert It had been estimated 
that 30 more men were required in the 
force but the car with only eight men 
additional sufficed. 




carries such fire- 
fighting equipment 
as is suitable, t )n 
each side of the 
front seat is fitted a 
chemical tank, fast- 
ened hy an easily de- 
tachable damp* The 
axes are carried on 
the side of the body, 
and the hand spikes 
and crowbars on the 
running board, t hi 
the floor of the car 
is coiled 200 ft. of 



regulation hose, and 
at the rear on the 
right side the nec- 
essary nozzle. Snap 
fastenings are also 
provided for carry- 
ing the firemen s 
helmets, while hand 
lanterns are sus- 
pended and fastened 
to brackets by the 
side of the operator. 

The car is equipped 
with the regular side 
oil and tail lights, 
two gas headlights, 
and a gas searchlight fastened to 
the dash, the latter three being 
supplied by gas from a supply 
carried in a compressed form in a 
steel tank on the right si Lie of the car. 



This Company Answers Every Alarm 



At the Krupp works, and its ore and 
coal mines are employed 62,000 per- 
sons, of whom 5,000 are officials and 
clerks. 



I11 addition to the hand horn a siren 
is also provided, which is operated 
electrically. Weed chains are used on 
both rear wheels, while just forward 
of the latter is provided a sand box 



The current of the Nile at the As- 
souan dam is so strong that a boulder 
weighing f»o tons has been dislodged 
from its bed and hurled against the 
masonry. 
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SHADOWGRAPHS AND HOW TO 

MAKE THEM 



By Charles Everett Warren, M D. 



Casting about for a simple* easy* 
quick and accurate means of making 
a number of records of designs for 
bent iron patterns. T accidentally 
struck upon the following method of 
blueprinting, which is applicable to a 
number of purposes where an outline 
is desired: 



correctly in relation to the plane of 
the board. 

To obtain a perfectly clear outline* 
without shade, make a board with an 
arrangement for tilting it at any angle, 
a ball and socket joint being preferred* 
and drive a long, slim, steel wire nail 
near one end and perfectly perpendic- 




Shadowgraphs Reduced Ont-Half Actual Size 



If the object to be sun printed is 
simply laid on a board over a sheet 
of ferro-prussiate paper, sensitized 
side up and held in place by common 
pins pushed into the board through 
the paper* close to the object and 
standing vertically, it may be exposed 
to the direct sunlight and a print 
taken ; but there will be an effect of 
more or less shade* since the eye can- 
not judge the angle of sunlight 



ular to the surface, The shadow of the 
nail head will then indicate when the 
board is perpendicular to the sun’s 
rays. 

For paper I use heavy ledger stock. 

I he sensitizing solution is as follows: 

A. Fcrricyanide of potassium J4 oz. 

Water l J />oz. 

B. Citrate of iron and am- 

monia 150 gr. 

Water i }4 oz. 



ISCi 
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Wine ijlass and Bronze Statue-- One^Hn If Size 

Dissolve each separately and mix* 
If put in an amber colored bottle it 
will keep some time. But the paper 
should be used within a day or two 
after coating* For this reason pre- 
pare only sufficient for present use. 

This is done in dim light, with a 
wad of cotton wool, spreading the so- 
lution evenly with long sweeps, the 
paper being laid on a board. It is 
then himg tip in a dark place to dry. 
This, by the way, is an excellent for- 
mula for printing photos, if a fairly 
dense and vigorous negative is used, 
and may be of use for making post- 
cards if the stock is glazed ; otherwise 
the solution will sink into the card. 

Expose to bright sunlight until the 
paper not covered by object is a dull 
gray for deep blue or a bronze blue 
for light blue when developed. De- 
velop in water, remembering that the 
full strength of color is developed by 
fairly long immersion. Rinse several 
times to insure perfect removal of all 
ferro-prussiate, or the print will not 
be permanent* Dry out the superflu- 
ous moisture by laying in an old news- 
paper and then remove to dry news- 
paper and dry under a weight. 

1 f the slight print of the pin heads 
is objectionable, cut them off with 
cutting pliers after they are in place 
or use pliers to insert them, 1 have 



found a thimble on the index finger 
a help, as it prevents sore fingers* Be 
sure to drive the pins firmly, and in a 
vertical position, close to the object 
to be held, as the hoard must be in- 
clined and the weight may cause the 
object to fall ofT if it is not securely 
fastened. 

The preparation of the object for 
exposure may be done in a dimly 
lighted room without causing anv ap- 
preciable effect on the objective result. 
If the object does not have a fiat side, 
hut tends to tilt, put bits of cork of 
the right height under it or drive in a 
pin and cut off the head to leave it of 
sufficient height to act as a support. 

This method was originally adopted 
to copy designs of scroll work made 
from J4-in* iron tape, but it has been 
found by experiment to be applicable 
for printing cylindrical and irregular 
objects of some thickness, such as tool 
handles and the like* Hence it is an 
easy and accurate method of getting 
template prints* which may be cut ac- 
curately to line. 

Corrections in the blueprints or ad- 
ditional white lines or legends may be 
inserted by using a saturated solution 
of bicarbonate of soda as ink. If a 
little gum arabic is added to it it will 
flow better. 

Line drawings may be made by 
printing and developing in the usual 
way* Line in all the parts desired 
with waterproof black ink and when 
dry immerse the print in a solution 
of bicarbonate of soda, and the blue 
ground will disappear, leaving a black 

line drawing on a white ground. 

+ ™ 

DIVER READS UNDER WATER 



To test the qualities of a submarine 
electric light a diver at Aberdeen, 
Scotland, descended 20 ft. in muddy 
water taking a newspaper and the 
light down with him. While seated 
on an anchor at the bottom of the 
harbor he read aloud for ten minutes 
to the men above, the words being 
conveyed through the telephone in his 
helmet. The paper was held iS in* 
from the lamp. 
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DEVELOPMENT OF 
THE FRENCH 
BLAST FURNACE 



A French writer in La 
Nature reviews the prog- 
ress of the iron industry 
in his country- Until 
within the past few years 
the old type furnace was 
generally employed, hav- 
ing a capacity of 6 to TO 
tons production per day. 
Even now there are many 
of these small plants, lim- 
ited to an output of 24 
tons daily. 

The artist has por- 
trayed the small furnace 
with the man pointing to 
the small pile of pig iron, 
and also the m o d e r n 
French plant with an out- 
put of 700 tons per day. 
in which the product is 
represented by the tall 
square shaft on which a 
man is standing. In 1848 
the French produced 
500,000 tons of iron ; Iasi 
year, 5,000.000 tons. 




Showing Growth of Iron Industry in France 



CARD SHUFFLER 



A machine which 
automatically shuf- 
fles a pack of cards 
in an instant, with 
the cards concealed 
from sight, and 
which changes the 
position of 99 out 
of every 300 cards, 
is the latest me- 
chanical device for 
card players. It not 
only protects the cards from injury 
but gives an absolutely "square deal” 
sh 11 ffle + 

The machine weighs 4 lb. and at- 
taches in a moment to any table. l f 
is about 12 in, hi gh. 



A FIRE-PROOF BRICK 



A glass company at Monterey, Cal., 
reports the discovers' of materials and 
a process of manufacture which pro- 
duce a remarkable brick. The chief 
materials are magnesia and silica rock, 
which when ground and mixed with 
secret ingredients rapidly hardens in 
the air, and becomes a non-conductor 
of heat, cold and sound, A sample, 2 
in. long, was exposed at one end to 
an intensely hot flame for 10 minutes 
and could then be held in the hand by 
taking hold nf the other cud. When 
subjected to a strong blow-pipe flame 
and suddenly plunged in cold water 
no injury was detected. It is said the 
cost of making is no greater than the 
ordinary clay brick. 
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SIGNAL BALLOONS 



The illustration shows one of the 
signal balloons now in us e in the Ger- 
man army* They are not intended for 
passengers but arc sent up with sig- 
nal (lags and cones used in connection 

with a secret code* 

» » ♦ 

ELECTRICAL DEVICE TO PRE- 
VENT SEASICKNESS 



The terrors of a sea voyage, due to 
seasickness, arc said to have been en- 
tirely overcome bv a recent invention 
of Herr Paul Kappmeir* The accom- 
panying illustration, from the Amer- 
ican Inventor, shows a new elect real 
device as placed In position on the 
head of a patient suffering from sea* 
sickness* 

The inventor of this device, atter 
having made numerous experiments 
and exhaustive researches, came to the 




conclusion that seasickness is caused 
by acute cerebral impression in com- 
bination with reflex irritation of cer- 
tain nerves in the head* which results 
in a disordered circulation and an ab- 
normal flow of blood from the head 
to the gastric regions* 

In order to disprove the old theory 
that seasickness is caused by the con- 
tents of the stomach being continually 
washed against its walls, an experi- 
ment was tried in which a susceptible 
patient developed all the symptoms of 
seasickness while in a perfectly sta- 
tionary position. This was accom- 
plished by means of an optical illusion, 
the rolling motion of the boat being 
simulated by moving mirrors. Thus 
by visible impressions the feeling of 
equilibrium, in the same way as in the 
initial stage of seasickness, is dis- 
turbed in the reflex centers, but after 
a time, and also upon subsequent repe- 
tition bv tolerance and habit, accom- 
modation slowly begins* in the same 
manner that on ship-board the eye 
slov Jy accustoms itself to everything 
around it being in motion. 

The electric cap consists of a com- 
press, which produces both heat and 
pressure, thereby paralyzing the vaso- 
motor nerves, which control the sup- 
ply or blood to the head* This allows 
the normal amount of blood to flow* to 
the head, thereby preventing the dizzy 
feeling and overcoming the distressing 
sensations in the stomach* 

♦ » ♦ 

COAL MINING IN INDIA 



India has upward of 35.000 square 
miles of coal fields* The coal is an 
excellent quality of bituminous and 
now retails at about $3 per ton, At 
present mining is conducted in a very 
crude and unscientific manner, to rem- 
edy which the government has opened 
a college for training native engineers* 
Many women find employment in the 
mines. 

In the capital of India the coolie 
women carry bricks and mortar on 
their heads and climb bamboo ladders 
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to the third and fourth stories of 
buildings as helpers to coolie masons. 
These women sweep the streets and do 
all sorts of menial labor. They carry 
on their heads burdens seemingly 
large enough to bend *he backs of 
bullocks and donkeys. Even girls of 



8 and 10 years of age carry loads on 
their heads weighing 50 and more 
pounds and trudge along under the 
sun's intense rays with the mercury 
rising to iOO° in the shade. An effort 
is being made to change these deplor- 
able conditions. 



♦ * + 

SOLDIERS IDENTIFIED BY FINGER PRINTS 



prom Birth to Death the Same Pattern and in No Two Individuals Alike 





1. T It n 



3 IiUeS. 



RIGHT HM D. 

3 Urildln. 



4. FI i tiff. 



K, UtU. 



7 iMiii. 



i 



f. 



Jfl 




LEFT HAND. 

TI-iPb 1 r-t cith, 4 1-;. Ti n(tn* four flower* littn limulHamtitr. 



RIGHT HAKCL 

p|^£n Iraprrwion -of (h* ir.tir ■imwIlmannn'T 



The finger prints of every individ- 
ual are distinctively and exclusively 
his very own. In eyes, nose, hair, 
even the entire face, he may so closely 
resemble some other man, as scarcely 
to be distinguished from him. In 
fact, the statement is made that 
somewhere in the world there is al- 
ways a “double"' for every one* But 



the patterns made by the little lines 
in the pulpy ends of the fingers never 
conflict. Not only do these prints 
differ in men, but the lines on each of 
your ten fingers are different from 
each of the other nine fingers. The 
discovery of these facts is now em- 
ployed in a system of identification 
which is absolute and permits of an 
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enormous number of combinations. 
The finger print identification is an 
outgrowth of the BertilHon system, 
but has many advantages. A change 
in whiskers, the removal of a mole 
or tooth is easily accomplished and 
makes a stranger of an oldtime friend. 
Many a man has shaved his beard and 
had his own children deny his iden- 
tity. The color of hair, and even of 
the eyes, alters during life, as may 
one's gestures, features and hand- 
writing: but throughout an entire life 
and even after death, the little ridges 
on the finger ends alone remain true 
and unchanged to the patterns which 
only a microscope can discern on a 
baby's hand. The War Department 
lias now adopted a finger print record 
and every man who enlists has his 
record taken and sent to headquar- 
ters at Washington. How this is done 
and what becomes of the records is 
described in detail by May J. R, Kean, 
M, D,, surgeon U. S. Army, in the 
Journal of the American Medical As- 
sociation. 

When a man enlists a front and side 
view photograph arc made of him, 
with a camera which is the same as 
used at all other recruiting stations ; 
the camera in every case being sta- 
tioned 54 in. from the subject. This 
results in a uniform system of photo- 
graphs. Impressions are then made 
on paper of each of the ten fingers, one 
at a time. The finger is pressed 
against an ink pad and gently held to 
the proper column of the record sheet 
for a moment. Then an impression is 
taken of all four fingers at one time, 
of each hand. A forward rolling mo- 
tion is given the finger tip in making 
the print. 

Should our soldier or sailor boy 
ever meet with death in battle, and 
every other mark of identification be 
destroyed, a print of even one of his 
fingers would enable the department 
to complete his record, and mark his 
honored grave with his name, age, 
anil company. 

The reading of a print is really a re- 
markable performance; in other words 



taking a finger print and identifying 
its owner. This is done by experts at 
headquarters. In filing, a division is 
first made of two general classes, loops 
and whorls. In the former are in- 
cluded the arches and in the latter the 
composites. Each of the ten prints 
will be there, either a loop or a whorl, 
designated L or W, respectively, and 
the ten digits, being taken in pairs, 
there will be four possible combi na- 
tions of each pair, which are written 

as a key thus 

The classification is then extended 
to its limit, and so perfect is the work 
that an expert can find and identify a 
print by its owner's name in a section 
containing 100,000 cards, in five or 
six minutes. 

Major Kean says : “This system wilt 
be very valuable in obviating the ne- 
cessity of much correspondence and 
collection of evidence at present re- 
quired to prove identity in cases com- 
ing before Ihe A\ ar Department and 
the Pension Bureau. After the in- 
troduction of this system, any man 
who has had service in the Regular 
Army, can at once establish his iden- 
tity by placing his right forefinger on 
the ink pad of an ordinary rubber 
stamp and making a finger print below 
his name. Unknown dead, or uncon- 
scious men, brought from the battle- 
fields into field hospitals, or who die 
there, can in this way give a record 
which will lead to their identification ; 
and a copy of the finger print buried 
in a vial with the body will Ire a per- 
manent identification of it." 




Don't try to use an incandescent 
light too long, as it grows chi you are 
using just as much current and get- 
ting less light all the time: 800 hours 
is usually long enough, 

+— 4 '--+ 

A telephone line has been built to 
the summit of Mount Graylock, the 
highest mountain in Massachusetts. 
Where the line makes a nearly verti- 
cal ascent for several hundred feet the 
wires are carried in an iron pipe. 
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From the time a block of stone weighing many tone is cut from the quarry until placed 
In position to ornament or support some great building, the work is practically all done 
by machinery- Two or three men with suitable hoisting apparatus handle these Immense 
weights easily and safely, Pillars are turned In lathes, carborundum wheels driven by an 
electric motor taking the place of a steel knife; otherwise the process Is quite similar to 
that of turning a table leg. 



BOAT POLO FOR LADIES DUPLEX WIRELESS SYSTEM 



Boat polo, which was introduced 
last summer in England, proved a 
great success, the game being full of 
excitement for both 
players and specta- 
tors. 

Specially built 
small boats are re- 
q aired and the 
player is allowed 
only one oar with 
which to guide the 
boat and play the 
ball. As the boats 
are easily and fre- 
quentl y capsized 
much skill is re- 
quired, and the 
players must be good 
swimmers, 'Hie gen- 
eral rules of the 
game are the same 
as when played on 
land, but the play- 
ing is more interesting on account 
of the single oar. The frantic efforts 
to maintain the boat in position and 
strike the ball at the same time are 
extremely amusing, 

4* 4 

lime. Curie, the first woman to oc- 
cupy a chair at the Sorbonne Uni- 
versity, Paris, has opened her lec- 
tures on radio-activity - 



A new system of wireless telegraphy 
which was recently invented by Vladi- 
mir Poulsen, of Copenhagen, is said 



to have solved the troublesome prob- 
lem of interference between stations 
while working simultaneously. In the 
new system a continuous flow of en- 
ergy to the receiving apparatus has 
replaced the intermittent sparks used 
in other systems, and it is claimed that 
any number of stations within 
range of each other can intercom- 
municate without mutual interference, 
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PORTABLE ARMY SEARCHLIGHT 



A powerful search light is the surest 
safeguard against a sudden night at- 
tack. and is now recognized as just 
as essential a part of an army out- 
fit as its tents. The latest portable 
motor searchlight equipment for the 
llritish army is the large machine 
shown, the wheel base being 12 ft. 
Fhe generating outfit for the search- 
light is an independent motor of 35 
hp. The projector is 36 in. diameter; 
an extra lens being carried, 

A NATION ON WHEELS 



The recent statement in these pages 
that there were in use today automo- 
biles and motor cars to the value of 



$200,000,000, occasioned considerable 
surprise— and some doubters. When 
one realizes, however, that there are 
more than 100,000 of these machines, 
and that $2,000 would be a low rather 
than high average price, the figures 
are found to agree. This number and 
amount are the accumulations of sev- 
eral years, and not the production of 
the past 12 months. 

In the line of vehicles drawn by an- 
imal power, including carriages, 
trucks, merchants' wagons, drays, 
farm wagons, etc., the annual produc- 
tion numbers nearly 2,000,000 vehicles, 
which with an average life of, say five 
years, would give for the entire coun- 
try approximately 10.000,000 vehicles 
of one kind and another, and the ca- 
pacity of the combined assortment is 
sufficient to give every man, woman 
and child in the entire United States 
a ride at the same time. 

Evidently the motor car has some 
little distance to travel yet before the 
faithful horse and mule are entirely 
displaced. 



iJ* 'Jt 

HOW GOLD LEAF IS MADE 



Why Gold-Beating Machines are Failures 



Strange as it may appear, the process of beating 
gold has not been changed during the thousands of 
vears in which it lias been practiced. While nearly 
every other art and industry lias been greatly bene- 
fited bv the application of mechanical devices, the 
gold-beater has been constantly pounding away and 
furnishing the world with his splendid product, ap- 
parently indifferent to the mechanical progress that 
has been made in other directions. 

The first operation in manufacturing gold leaf is 
tile preparation of the metal. The gold is obtained 
originally in its pure state from the Philadelphia 
Mint and is then alloyed with J 4 carat each of stiver 
and copper, thus leaving the gold 23 carat fine. The 
object of adding this alloy is to increase the strength 
of the gold, which is very soft in the pure state. 

The gold is melted in crucibles about (i in. high 
which are placed in a small furnace where the metal 
melts at a yellow heat and is then poured into molds, 
in the form of bars about to in by 1 in. by Yz in. 




The flpld- Beater 
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The bars of gold are then passed be- 
tween steel rollers and rolled into rib- 
bon several hundred feet long and 
about an inch wide, the rollers being 
brought closer together after each op- 
eration, until the metal is as thin as 
paper, It is then cut into small squares 
ready for the first beating. 

The first beating is done with a t6- 
1 b. hammer. Two hundred pieces of 
sheet gold are placed between sheets 
of oiled paper, used exclusively for 
the purpose, the sheets being held to- 
gether by two parchment bands. This 
forms a package 3 )4 in. square and 
about $4 in, thick, known as a “cutch." 

The cutcb h then 
placed on a marble 
anvil sunk 3 ft. in 
the ground and is 
there hammered 
with the 1 fi-lb. ham- 
mer, thus causing 
the gold to flatten 
and spread out be- 
tween l 3 w sheets of 
oiled paper. When 
all the pieces have 
spread out evenly to 
the edges of the 
cutch they are taken 
out and each square 
is cut into four 
smaller squares. 

The 800 pieces 
thus formed are 
placed in a package 
of oiled papers 4)4 
in. square called a 
“shoder/' This is hammered with a 
T 2-lb. hammer until the gold is driven 
beyond all four edges, the gold ex- 
tending over the edges, known as 
“sfruf/’ being scraped off with a knife 
and saved to be melted over again. 

The 800 large squares are then re- 
moved from between the oiled papers; 
placed, one at a time, on a leather 
cushion and cut into four smaller 
squares. The 3.200 leaves thus 
formed arc placed in three packages 
of skins called “moles/' These skins, 
which will be described later, serve in 
tlie same way as the oiled papers in the 



former operations, but are much 
smoother and present very little fric- 
tion to the spreading gold. The moles 
are beaten on the marble anvil in the 
same manner as the cutch and sho- 
rter except that two hammers are 
used. Tlie first beating is done with 
a 6-Ib. hammer and is continued for 
two hours, after which the beating is 
continued with a io-!b, hammer two 
hours longer. 

Tlie gold-beater examines the work 
from time to time by slipping off the 
parchment bands am! turning over the 
edges of the skins, thus showing 
where the gold is spreading the least 



and enabling him to determine where 
to strike flic greatest number of blows. 

After the final beating the gold leaf 
is trimmed into 3^ -in. squares which 
is the universal standard in all coun- 
tries and it is then packed in books 
ready for the market. 

Considerable time is required to 
learn all the branches of the gold- 
beater’s art and an apprentice is not 
considered proficient until he has had 
at least four or five years experience, 
A complete knowledge of the peculiar 
properties of the gold-beater's skins 
is essential as the success of the 
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operation depends largely on their 
condition. These skins are obtained 
from the intestines of cattle, only one 
portion being suitable for the purpose, 
the size of which is barely sufficient 
to make one skin. Each mole or 
package of skins will therefore repre- 
sent over i,ooo head of cattle. 

Gold-beater's skins are now fur- 
nished exclusively by a London firm, 
who prepare them by a special proc- 
ess, which has been carefully guarded 
and kept a family secret for many gen- 
erations, In Chicago the fresh skins 
arc obtained from the stockyards and 
are then sent to the English firm 
where they undergo the secret process 
after which they are shipped back. 

Before each beating the skins have 
to be carefully prepared by the gold- 
beater. They must be neither too hot 
nor too cold ; must have just the right 
amount of moisture, and require more 
skill in their preparation than any 
other branch of the art. 

I f properly used and cared for one 
package of skins will give constant 
service for about a year and a half, 
hut if given a single foul blow, i. e. t 
struck with the edge of the hammer, 
the whole pack will he ruined, Over- 
heating will also damage the skins 
and if carried too far will spoil them 
entirely* 

The adhesive properties of gold leaf 
render it fatal if swallowed in suffi- 
cient quantities, and the nobility of 
China frequently commit suicide in 
this way, the gold leaf often com- 
pletely covering the walls of the stom- 
ach and preventing nutrition. 

The extreme thinness of gold leaf, 
i / 200,000 to 1/250,000 of an inch, 
makes it transparent to light, a single 
leaf, held between the eye and the 
light, having the appearance of green 
glass or very fine green gauze. It is 
so transparent that a person would 
have no difficulty in recognizing a 
friend hv looking through it towards 
the light, hut let a beam of light strike 
the side of the gold leaf on which the 
observer stands and it suddenly ap- 
pears to be opaque. All objects ap- 



pear to have a green color when 
viewed through a piece of gold leaf 
the same as when a piece of green 
glass is held to the eye. 

In all industries where gold leaf is 
used care is taken to save all the 
scraps and waste, which are returned 
to the gold-beater to be remelted. 
Several bookbinders of tins country 
realize in this way as much as $500 to 
$600 each month. The daily sweep- 
ings from gold-beating establishments 
are saved and sent to the smelter, as 
they are rich with gold. 

Several machines have been de- 
signed for beating gold but none of 
them have met with any practical suc- 
cess. In discussing the possibilities of 
beating gold by machinery, Mr. A. H. 
Williams, one of the most practical 
gold-beating experts in this country, 
says : 

“The process of beating gold today 
is the same as it was in King Solo- 
man*s time. No improvement in the 
art has been made since then nor arc 
there indications of any for the fu- 
ture, It must be remembered that 
gold-beating is an art and that the 
apparent indecision with which the 
skilled gold beater strikes his work, is 
in reality the result of many years' 
experience. Thus it is that the true 
art hides itself and while to the ordi- 
nary observer the blows are simply 
given at random, the gold-beater must 
know just where to strike each blow 
in order to spread the gold success- 
fully without pounding it full of holes. 

“If the beating is done too fast the 
skins become overheated and the 
work is ruined. For this reason a ma- 
chine even if successful would turn 
out no more work than a single op- 
erator and would therefore be more 
expensive than the present method. 

J d am of the opinion that the art of 
gold-beating has long past reached its 
final state of perfection. It would he 
a waste of time For any person to en- 
deavor to invent a mechanical process 
to do the work who had not first be- 
come experienced in the present 
method, M 
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NOTES 





Unloading Big Revolving Field 



Hydrogen Generator 



The revolving field for a 6,6oo k, w. 
alternator was shipped on a special 
tlal car having an opening in the mid- 
dle which allowed the bottom of the 
field to come $ l / 2 ft, below the sur- 
face of the car. The field weighed 
4 2 tons and it would have been neces- 
sary to raise it ^ v / 2 ft. in order to clear 
the car in unloading, which involved 
the erection of powerful hoisting 
apparatus. 

Instead, one end of the car was 
lifted from its truck to a sufficient 
height and the field, which was i$ l A 
ft. in diameter, was rolled out from 

Under the car, 

» ■ ♦ 

To Make a Round Leather Belt 



Cut the leather into long strips, 
having a square section, and then 
draw through a die made by drilling 
holes in a piece of steel, as shown in 
the illustration. The holes should be 
drilled of different sizes and the belt 




Making 4 Round feather Kelt 

should be drawn through the largest 
hole first. To polish and smooth the 
belt draw it through a tapered hole, 
having the belt enter at the large end. 
— Contributed by A, W. Griggs, 955 
Market St,, Kenosha, W is* 



A good hydrogen generator for fur- 
nishing a non-oxidizing flame can be 
made, as shown in the sketch, A tall 
bottle, A, is fitted with a perforated 
cork which has a small glass tube in- 




Generator 



sorted to connect the rubber hose. R. 
Dilute sulphuric acid and bits of zinc 
are placed in the bottle, and the result- 
ing reaction liberates hydrogen gas, 
which passes through the hose, IX and 
bubbles up into the receiver, C, 

The receiver consists of an inverted 
butter tub, D, placed in a barrel of 
water and held down by bricks, E. A 
XS _ iu. pipe, F. is connected to the bot- 
tom, as shown, and carries the gas to 
the burner, which can be placed in any 
convenient location. 

Pure hydrogen without air will not 
burn, but when mixed with air an ex- 
plosive mixture is produced. For this 
reason the air space in the top of the 
bottle should fie relatively small, and 
it is well to let the gas generate a min- 
ute or two before connecting the hose, 
in order lo drive out the air. 

The inverted tub should be entirely 
filled with water in order to prevent 
air becoming mixed with the gas. If 
it is desired to increase the pressure, 
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pour more water into the barrel. It is 
well to construct a small generator 
first, if one is not familiar with the 
properties of hydrogen, as an explo- 
sion would then be less dangerous. — 
Contributed by A. G. Ward, Peebles 
and Fdgerton Aves., Wilkin sburg, Pa, 
— — -*■ * - » ■ — — 

Gas Burner lor Melting Lead 

Having occasion to melt a large 
quantity of lead in a pot 16 in. in di- 
ameter and to in, deep, a piece of 
pipe was bent in a circle and 




Gas Burner far Melting Lead 



the end capped, says the Journal of 
Electricity, Power anti Gas. Slots 
were then cut with a hacksaw. To this 
a J^-in. pipe was attached with 
gas under 5 lb, pressure, and a in, 
pipe from compressed air tanks. By 
regulating the air and gas valves, 
io h ooo !h. was melted and poured in 
four and one-half hours, 

♦ ♦ ♦ 

Crankshaft Made Without a Lathe 

A crankshaft which will run true 
and serve a practical purpose may be 
built up as follows: 

Mark off two centers, E and F, the 
distance apart of the throw-off crank 
on a piece of mild steel. A, and drill 
holes 11 and C. Cut out the portion 
L) by drilling a hole at the bottom and 
sawing down to it, Dri\ r e a piece of 
rod — a tight fit — through B to form 
a crankpin ; drive a longer piece 
through C to form a shaft. Secure 
these rods at the joints by brazing, 



and put a safety pin, G, through. 
Saw away part H t then file the crank 
and round it off. A double crank 




Crankshaft made Without a Lathe 



may be made in this way, blit all de- 
pends on the holes being drilled paral- 
lel and true, 

— — -+■ »-*— 

Making a Temporary Piston 

One of our water service pumps 
faded, and an examination of the 
piston showed that it had been broken 
beyond repair, writes a correspondent 
of Power. N’o spare pistons were on 
hand, and the pump was needed. The 
sketch herewith shows how a tem- 
porary piston was made, A wooden 
disk, W, was turned, faced and bored 
to fit over the piston rod; this was 
reinforced by two steel plates, SS, 
about i T n in, thick, that were in stock. 
One plate was bored smaller than the 
diameter of the piston rod, fitting the 
small end of the taper part as shown 




Temporary Piston 



in the sketch. Square packing, P, was 
put between the plates, and the piston 
was completed. This piston gave no 
trouble, working all right for several 
weeks, when the plant shut down ; 
then a new cast-iron piston took its 
place. 
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Drill Press Made from a Vise 



An ordinary bench vise with a 
small hole in one of the jaws makes 
a very good drill press for small work. 
The work is placed against one jaw 
and the end of the drill placed in the 
hole in the other. Round shank drills 
may be turned by means of a small 
pipe wrench or gas pliers and square 
shank drills may be turned by using 




a monkey wrench. — Contributed by 
Reader, Chicago. 

» ♦ ♦ 

tiome=Made Power Transmission 
Device 



Anyone desiring to pump water, or 
perform some other operation with 
the power from an engine some dis- 
tance away, can easily do so by means 
of a rope drive. Where little power 
is required * a rope 54-im or di- 

ameter will be large enough and the 
power may be easily transmitted to a 
distance of 100 ft. or more. 

In the device I made, which is used 
for pumping water, a wooden frame* 
A, supports the sheave, B, which is 
connected by the rope to a similar 
sheave on the engine shaft. Both 
sheaves are made of wood and have 
sharp V-grooves which prevent the 
rope from slipping. The spur gears, 
C, while not absolutely necessary, are 
useful in reducing the speed and save 
the extra work of making a larger 



sheave which would be required if the 
gears were omitted, A crank on the 
shaft of the larger gear operates a 



connecting rod, which is attached to 
the pump rod. 

it will be noticed in the plan view 
that tile barn conies between the pump 
and engine. In order to make the 
bend around the corner, I used idlers, 
the bend from the engine being made 
in the same way. — Contributed by 
I tarry E. FtUberg, Taylors Falls, 
Minn* 

» ♦ ♦ 

Obtaining Correct Pipe Bends 



For bending 3- in. pipes, one a little 
shorter than the other, so that they 
can he located one under the other, 
the drawing shown in the sketch will 




be found to give accurate results. 
The drawing should be made accu- 
rately on the machine shop floor, so 
that it can be used at any time. About 




Pump Operated by m gnpc Drive 




138 



POPULAR MECHANICS 



6 in* is allowed for cutting off at the 
ends* The drawing, says the Prac- 
tical Machinist, shows how to hud the 
correct length of pipe to he used and 
the radius of the required bend, 

- ♦ * » 

Mow to Make a Continuously- 
Ringing Plunger Bell 

The continuously-ringing bell is 
constructed so that wire, A, from the 
right-hand solenoid crosses to the left- 
hand contact piece* B, and the wire, 
C, from the left-hand solenoid crosses 
to the right-hand contact piece, D. 
The switch is pivoted at E, and when 
the plunger is in the position shown 
it is attracted toward the right-hand 
end* When it moves to the right- 
hand it touches the contact, D> and 
closes the circuit for the left solenoid 
and opens the circuit for the right 
solenoid. Then the left solenoid 
drives the plunger* P, through to the 




ConUn uou sly Ringing Bell 

left and strikes the bell* The plunger 
is then an electromagnet because of 
tht 1 action of the coil and draws the 
left end of the switch toward it, the 
switch being made of iron* The switch 
then touches the left contact piece 
and closes the circuit for the right- 
hand coil and opens the circuit for 
the left-hand coil. The plunger then 
flies to the right and strikes the bell. 
The switch is hung so as to be slight- 
ly unbalanced, says Machinery, there- 
by securing contact to one of the coils 
anti enabling the plunger to start. 
♦ ♦ ♦ 

The University of Wisconsin will 
use phonographs in teaching students 
at their homes* 



Wasting Water 



Where water is sold through a 
meter, landlords arc wise enough to 
have spring closing faucets on all 
bathroom fixtures especially. The 
practice of washing the hands with 
running water causes a greater waste 
than if the water were caught In the 
bowl for use. This is not the case 
where the hands are only to be rinsed 
or damped. 

A faucet may leak slightly, yet 
waste a large amount in the 24 hours. 
One was leaking at a rate of over bo 
drops a minute* and it was found to 
fill a pint measure in 10 minutes* mak- 
ing a waste of Jd gab per hour, or 
18 gal, a day. — Contributed by W. D, 
Browning, Collin wood* O. 

• • • 

How to Open a Book 



Hold the book with its back on a 
smooth or covered table; let the front 
board down* then the other, holding 
the leaves in one hand white you open 
a few leaves at the back, then a few 
at the front, and so on, alternately 
opening back and front, gently press- 
ing open the sections till you reach the 
center of the volume. Do this two or 
three times and you will obtain the 
best results* says Modern Bookbind- 
ing. Open the volume violently or 
carelessly in any one place and you 
will likely break the back and cause 
a start in the leaves. Never force the 
hack of the book, 

'*A connoisseur many years ago, an 
excellent customer of mine, who 
thought he knew perfectly how to 
handle hooks* came into niv office 
when I had an expensive binding* just 
brought from the bindery ready to be 
sent home : he, before my eyes* took 
hold of the volume and tightly hold- 
ing the leaves in each hand, instead 
of allowing them free play, violently 
opened it in the center and exclaimed ; 
flow beautifully your bindings open !’ 
I almost fainted* He had broken the 
back of the volume and it had to be 
rebound.” 
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Home-Made Automatic <Jas 
Regulator 



Fit a r -in. brass pipe, A, 12 in, long, 
into a T reduced for a yZ-in. pipe, B. 
Fit the other end with a coupling, C s 
into which screw a angle valve, 

from which the stem and valve disk 
have previously been removed. In 
place of the valve stem fit in an iron 
rod of the same size as the valve stem 
and having the top end, D, looped as 
shown, Thread the bottom end and 
put on two washers, E, between which 
wind hemp packing. Hold this in 
place with a nut. The steam connec- 
tion to the boiler is through the pipe, 
P. This brings the steam pressure 
on top of the piston, says the Engi- 
neers' Review, and necessitates that 
the stuffing-box of the valve be 
packed. Run the cord over pulleys, 
so arranged that convenient connec- 
tions are made with the valve levers 
on the gas burners. 

Fig. 2 shows the position of the 
burners and the gas supply as ar- 
ranged on the front of the boilers. 
Fit valves V V V V (of the straight 




way type) with levers about 8 in, long 
and connect each of the first three 
levers to the other by means of a rod 
long enough to extend from the first 
valve to the third. The fourth valve 
is not operated by the regulator at all, 



but is always left burning at its full 
capacity while the boiler is in opera- 
tion. 

The valve levers are connected to 
the rod R so that when the regulator 
operates them the valves do not all 
shut off the same amount. For in- 
stance, if the valves are open full and 
die regulator operates, the rod R is 




Hg. 2— Burner* and Supply Arrftrtgemtnl 



pulled to the left in the direction of 
the arrow. This closes the first valve 
a certain amount, the second valve a 
little more and the third valve still 
more, fn this way the gas is not all 
shut off. but enough to permit the 
steam to drop. W hen the piston of 
the regulator is relieved of the exces- 
sive amount of steam pressure on the 
top side of the plunger, the weight, 
\V, pulls the rod, R, to the right, 

opening the valves wider, permitting 

more gas to enter the cylinder to be 
burned. This pulls the plunger of the 
regulator up, and. when the steam 

pressure again reaches the desired 
point the plunger is forced down and 
the gas Is once more partly shut off. 
+ - 

Steam hose containing rubber 
should always be healed until pliable 
before uncoiling, says the National 
Engineer. Jf this precaution is taken 
the rubber will not crack, and the hose 
will last longer. 
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Practical Mechanical Movements 



Every mechanic or inventor should 
study to avoid clumsiness in the con- 
struction of his model or machine and 
so arrange the several parts as to pro- 
duce the result desired with the least 
number of parts possible. He should, 
therefore, be very careful to select as 
far as possible the simplest and best 
forms of mechanical movements* 
Some of the more common move- 
ments are here illustrated, and the 
following is a brief description of the 
various movements as numbered: 

1. Pulleys with a belt passing there- 
over* 

2. The ordinary sliding dutch and 
pinion s* 

3. Means for imparting a jumping 
motion to a horizontal arm. A cam 
secured to a cog wheel alternately 
lifts and drops said arm* 

4. Elliptical spur-gear for securing 
variable speed* 

5* Beveled gears. 

' 6. Means for imparting an alter- 
nate rectilinear motion to a rack-rod 
by a continuously rotated mutilated 
gear* 

7. Means for transmitting motion 
from one shaft to another, said shafts 
being in the same plane but at right 
angles to each other, 

8. Pulleys for lifting weights. 

9. An eccentric upon a revolving* 
shaft adapted to impart a reciprocat- 
ing movement to a yoke strap. 

10. Two forms of universal joints. 

11. Differential gears* The inner 
and outer gears move in opposite di- 
rections at different speeds* 

12. Different kinds of gear for 
transmitting rotary motion from one 
shaft to another arranged obliquely 
thereto. 

13. Means for imparting a partial 
revolution to a ratchet-wheel at the 
completion of each revolution of the 
main wheel. 

14. A tilt-hammer. The wiper- 
wheel lifts the hammer four times 
each revolution* 

15. Means where! y a reciprocating 



rectilinear motion of a vertical rod 
transmits an intermittent circular mo- 
tion to a toothed wheel. 

16* An ordinary sliding clutch and 
pinions. 

17. Sun and Planet motion* The 
outer gear is fixed to the connecting 
link and moves around the axis of the 
fly wheel. 

1 8. Means whereby the reciprocat- 
ing motion of a jointed rod produces 
an almost continuous rotary move- 
ment of the ratchet-face wheel, 

19. Gearing for transmitting a con- 
tinuous rotary motion to a vertical 
shaft from a horizontal shaft, by the 
alternate revolution of gears upon 
said horizontal shaft. These gears 
are loose u|xm their shaft, and have 
ratchets which are engaged by pawls 
fixed to the shaft. 

20. Means for transmitting rotary 
motion from 011c shaft to another at 
right angles thereto. 

21* Multiple gearing. The triangu- 
lar wheel drives the large one. 

22. A simple ore stamper or pul- 
verizer. The plunger is raised and 
dropped twice for each revolution of 
the shaft* 

23. Variable rotary motion pro- 
duced by uniform rotary motion. 

24. Ordinary crank-motion. 

25. Air pump; piston motion. The 
racks are moved in opposite directions 
by the revolution of the gear* 

26. Crank motion* The wrist-pin 
upon the disk works within the slotted 
yoke* 

27* Centrifugal governor for steam 
engines* etc. 

28, A lower fixed rack having a 
gear mounted thereon and meshing 
with an upper movable rack. As the 
pitman secured to the gear recipro- 
cates* said gear revolves and imparts 
a movement to the upper rack which 
is double that of the gear* 

29* Means for imparting a recipro- 
cating rectilinear motion to an upright 
rod by rotating an upright shaft hav- 
ing an oblique disk secured thereto* 

30. A heart-shaped groove engaged 
by a lever, is adapted to impart an 
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irregular swinging motion to said 
lever. 

3 1 . A triple cam adapted to lift the 
rod three times at each revolution of 
tile disk to which said cam is secured. 

32, Means for producing a uniform 
reciprocating rectilinear motion by 
the rotary motion of a grooved cam. 



33. A carpenter's bench clamp. By 
pressing a strip against the crossed 
ends of the dogs t the rounded heads 
thereof will clamp said strip. 

34, Means whereby a reciprocating 
motion is imparted to a frame by a 
continuously rotating shaft. This 
shaft lias three wiper*, adapted to 
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contact with inwardly extending arms 
within the frame. 

35. Means whereby the rotation of 
two spur gears having crank wrists 
produces variable alternating traverse 
of a horizontal bar. 

36. Means for converting uniform 
circular motion into alternating mo- 
tion. Cams are mounted upon a re- 
volving shaft and alternately lift arid 
drop levers 10 which are attached 
rods. 

37. An ellipsograph. By attaching 
a pencil or other instrument to the 
cross-bar ellipses may be readily 
drawn. Studs upon the bar engage 
the grooves. 

38. A fiddle-drill, A strap is se- 
cured between the ends of a bow and 
encircles a shaft or drill which is re- 
volved by the back and forth motion 
of the bow- 

39. A crank substitute. T wo loose 
pinions with reverse ratchets are at- 
tached to the shaft, with pawls on the 
pinion ratchets. Each rack meshes 
with the reverse pinion for continual 
motion of the shaft, 

40. Metal shears. The arm of the 
moving blade is raised and lowered 
by the revolution of the cam, 

41. A vertically movable presscr 
platen. This platen is secured by a 
rod to a toothed sector pivoted within 
a frame and which receives motion 
from a small pinion meshing there- 
with. 

4 2 . Means for converting circular 
motion into variable alternating rec- 
tilinear motion, A wrist-pin upon a 
revolving disk works within a slotted 
lever. 

43 Means for converting circular 
into rectilinear motion. A waved 
wheel mounted upon a rotary shaft 
rocks a lever upon its fulcrum. 

44 "1 .azv tongs/ 1 A system of 
crossed levers pivoted together by 
which the amount of a rectilinear mo- 
tion is increased by the proportional 
number of sections in the tongs. 

45. A rack adapted to receive rec- 
tilinear motion by the rotary motion 



of toothed wheels meshing there- 
with. 

4 fi. Means for converting recipro- 
cating rectilinear motion into inter- 
mittent circular motion. 

(Continued next month ) 

» * * — — 

Relay Saves Battery Current 



By using the device here shown, a 
very weak line current may be used. 
The relay, A, is connected with the 
main circuit and operates the local 
circuit, which may contain a hell, tele- 
graph sounder, or any other electrical 
device by making a contact at the 
armature and completing the circuit 
of the local battery. 

The relay may be made from an old 
bell magnet, B t rewound with fine 
wire about 28 or 30, single covered, 
and should be mounted on a wooden 
base, with the armature in position, as 




Wiring Diagram and Const rue! Uni Relay 



shown. The contact, C, can be made 
from the circuit breaker of the hell 
and should be so adjusted that the 
point nearly touches the contact when 
no current is flowing. Then the least 
current flowing through the magnet 
will cause the armature to move and 
make contact, thereby closing the lo- 
cal circuit. Relays of a similar na- 
ture arc in common use in telegraph 
and fire alarm lines and can also be 
used for battery call telephones*— 
Contributed by A. G. Ward, Peebles 
and Edgerton Aves*, Wilkinsburg, Pa, 
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How to Make An Alcohol Lamp 



An alcohol lamp, which will prove very useful to 
the student draughtsman, nr mechanic, is shown in 
the accompanying illustration. A piece of 2j4-in. 
pipe, A, about 3^ in, long is fitted with caps, E and 
C, the cap B being tapped for a H~m. pipe in the cen- 
ter. Three £§-in. ells, D, one in. by % in. tee, E, 
and one by % in. ell. F, are connected with Y&- 

in. nipples and arranged to support the incandescent 
burner as shown, 

A cotton wick extends through all the fittings and 
terminates in a knot at the end of the long nipple, G. 
If it is found difficult to pass the wick through the 
fittings, they may be strung on the wick in the proper 
order, before being screwed together. 

A portion of the wick is pulled up at E and is used 
to furnish the necessary heat for vaporizing the alco- 
hol in G. If desired, a small metal cap can be made 
to cover the wick at E and tints prevent the evapora- 
tion of the alcohol when the lamp is not in use* — Con- 
tributed by a reader, Chicago. 







How to Make an Emery Wheel from 
an Old Bicycle 



The illustration shows a home-made 
emery wheel, which was constructed 
by a correspondent of the American 
Blacksmith, and is described as fol- 
lows : 

The parts were procured from an 
old bicycle. If these are not at band, 
they may be purchased at a very small 
cost. The frame is of course a double 




Emery Wheel Made from Old Rkycle 



one and is constructed throughout of 
3 l A hy stock. T he two parts 

of the frame are put together bv 
means of bolts run through pieces of 
gas pipe. By this means it is possible 
to tighten and brace the frame so as to 
allow little or no give or spring. The 
scat for the operator may also be taken 
from the old bicycle. "I used an old 
seat from a binder, I his answers the 
purpose very well. The top end of 
the longest piece is fitted with a T 
which is babbitted and in which runs 
the spindle for the pulley and the em- 
ery wheel. The bicycle part consists 
ot the hind wheel the sprocket, chain 
and pedals. The wheel from which 
the tire has been removed, is hung in 
the frame by means of a large axle 
bolt. The crank is then hung as 
shown and the bicycle chain used to 
connect the sprocket attached to the 
wheel and that of the crank. A belt 
is now used to connect the pulley with 
the driving wheel and the machine is 
ready for work. By using the bicycle 
bearings in the three boxings, an easy 
running arid very serviceable emery 
stand will be the result. 
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A Home-Made Jack of All Trades 



The illustration shows a very handy 
device, which can be made of a piece 
of J^-iti. round steel, A. about 8 in. 
tong; one stationary nut, B, riveted on 




and one movable nut, C. Turn threads 
on one end of the rod and turn a 
handle near the other end, making a 
screwdriver point at the extreme end 
With both nuts screwed up tight 
the device makes a very good hammer 
for driving tacks and small nails and 
the screwdriver end is very useful for 
opening boxes, pulling tacks, etc. By 
loosening tint C and adjusting the dis- 
tance between the two nuts the im- 
plement is convened into a very effi- 



cient wrench. The device is also use- 
ful as a hand vise for filing small ar- 
ticles which may be firmly held be- 
tween the two nuts. The illustration 
was made from a “shadowgraph" con- 
tributed by Dr. C. E, Warren, North 
Easton P Mass. 

— - ♦ » ^ — — 

A Quick Setting Cement 

< tne of the best cements that can 
be found for fastening tools into 
handles, nr uniting small parts of 
metal or other material, is common 
orange* shellac dissolved in sufficient 
alcohol. to form a paste. To use, place 
the required amount In a small tin 
( the top of a baking powder can will 
do) and set fire to it. As soon as the 
flame dies down, use immediately be- 
fore it has a chance to get cold. 

When fastening tools into wooden 
handles it is well to heat the tang over 
the flame previous to fastening in the 
handle. This cement is strong and 
waterproof, — Contributed by E. V, 



* * * ■ 

Lifting Water By Suction 



The right method of connecting a pump in order 
that it will lift water 40 ft. and deliver it to the boiler 
is shown in the accompanying sketch from the Prac- 
tical Engineer. A suction pipe. A, extends into and 
within ij^ in. of the bottom of an air-tight tank, R, 
holding say 1,000 gab and situated midway between 
the water level and the pump. Another pipe, C* in 
which there is a check valve, D, connects the tank 
with the water. 

Thus far T there is simply an air-tight suction line 
40 ft, long, the tank, B, being merely an enlargement 
of the pipe half-way up. E is an air pipe extending 
just through the top of tank and is connected with 
the upper suction pipe. A, by means of a by-pass, F. 
A globe valve, G, is placed in the by-pass and one is 
also placed in the air pipe, E. above th ; by-pass con- 
nection. designated at B. 

In starting, close valve H and open valve G; this 
allows the air to be exhausted from the lower suction 
pipe, C t and the air-tight tank, lb through the air- 
pipe, E, and the by-pass, F. Of course, in starting 
up, and until water has attained a depth of \ in. in 
the tank, some or all of the air may take a direct 
course up through the upper suction pipe, A; but 
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after it has reached a depth sufficient 
to submerge the lower end of pipe A, 
the rest of the air will be exhausted 
through the by-pass ; hence the ne- 
cessity of the by-pass or some similar 
arrat igement. 

As the air is exhausted* the water 
will be forced up the suction pipe, C, 
into the tank, 3!, until it is full, and 
possibly a short distance up the pipes 
A and E ; then open valve H and the 
air rushes in and destroys the vacuum, 
which is holding the water up this 
far, and the water starts back down 
the suction pipe, C, when the check 
valve, D, closes and we have the main 
body of water trapped 20 ft* from the 
pump with atmospheric pressure on 
it. Then by closing valve C! in the 
by-pass, the pump will lift the water 
the rest of the way and deliver it into 
the boiler. 

* — *— * 

To Find the Clearance of an Engine 



A good way to find the clearance 
of an engine, especially when the 
cylinder heads are provided with in- 
dicator connections, is to place a strip 
of lead inside the cylinder and then 
turn the engine over the center. The 
thickness of the lead soon Id be greater 
than the clearance, so that the piston 
will compress it against the cylinder 
head, thus giving the true clearance. 
This method can also be used to ad- 
vantage in finding the clearance of an 
air compressor. — Contributed by A, \l. 
Schutz, T rc vorton, Pa. 

♦ * ♦ 

Lathe Chuck for Small Work 



The drawing shows a chuck that I 
constructed for holding small rods in 
making duplicate work. A steel bar- 
rel, A (Fig. 1), is tapered inside to 
receive the jaws, IT shown in detail at 
Fig, 2, The jaws are held apart by 
the spring C until the barrel is 
screwed on the lathe spindle, which 
forces the jaws into the taper and 
brings them together. 



This chuck is not adapted to work 
where there is much variation in the 
size of the stock* but is very useful 




t Bfc* 1 



and convenient for duplicate work. 
By making several jaws with open- 
ings of different sizes they rnav all be 
used in connection with a single bar- 
rel. — Contributed by Geo. W. Smith, 
Jr*, 122 Genessee St., Marquette, 
Mich. 

♦ • ♦ 

To Make Solder Wire 



Having used tip all mv solder wire 
and having an abundance of stick 
solder on hand, l used the following 
method of making it into wire: 

Punch a small nail hole in the bot- 
tom of a cocoa can and pour the 




melted solder into the can. Move the 
can over a cold flat surface, as shown 
in the sketch* thus making a long, 
thin* wirelike strip, which may be 
rolled up in the form of a ball, for 
convenience in handling. — Contributed 
by Clias* Grogan, 295 Bai abridge St., 
Brooklyn, N. Y. 
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Raising Device for Wagon Boxes 



The accompanying engravi n g 
shows a simple device which may be 
riggtcl up by most any smith having 
need of an apparatus of this kind, The 




work of lifting a wagon box becomes 
mere child s play with a windlass ar- 
rangement of this kind, says a corre- 
spondent of the American Blacksmith. 
As seen in the sketch, A is a piece 
of 4-111, pipe long enough to pass over 
four of the crossbeams overhead. Our 
shop in which the wagon work is done 
has no upper story and we therefore 
placed the pipe directly on the beams 
which support the walls and run 
across just overhead* After securing 
the pipe and cutting to right length, 



drill four holes in one end of it. These 
boles should be drilled in such manner 
as to have each set of two directly op- 
posite each other* so that when two 
pieces of gas pipe are inserted in the 
ctid they will pass each other as in 
the engraving. Before placing on the 
beams, two holes are drilled in the 
pipe to receive the rope ends. This 
will prevent the ropes from slipping 
around the pipe. The pipe is now 
placed upon the beams and cither 
brackets placed each side of it or long 
spikes driven into the beams to keep 
the pipe from rolling. Two good stout 
ropes of equal length are now secured 
and after binding the ends with wire, 
drive and fasten in the holes made for 
this purpose. Now secure a good stout 
plank of 2-in. timber about 6 in. wide 
and long enough to go across your 
widest wagon box. In each end of 
this bore four holes. Now forge two 
hooks and thread the ends of both of 
them to receive a large nut. The loose 
rope ends are now thrust through the 
two holes nearest the center of the 
plank and your device is ready for use* 
The holes in the ends of the plank arc 
for adjusting the hooks to different 
siz.es of wagon boxes, A stop to keep 
the device from turning after the box 
lias been raised is simply an iron rod 
whicli fits loosely into a hole drilled 
through one of the beams. 



To Drive Spikes Under Water 



Spikes and nails can be driven in several feet of 
water at any angle desired by the use of the follow- 
ing method ; 

Place a piece of gas pipe, B, long enough to ex- 
tend above the water to a convenient height and just 
large enough to drop the spike in readily and still 
keep it upright* in the water* as illustrated ; drop in 
the spike* C; then by using a steel drift, A, and hold- 
ing the gas pipe at whatever angle required* drive 
the spike* The steel drift should be long enough to 
drive the spike down and leave a handhold above 
the pipe sufficient to hammer on. says the American 
Miller, This method is of great help in building 
forehays, pits ami bottoms for foundations. The 
spike will go at whatever angle the gas pipe is held, 
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Lantern Glue Heater 

This device was contrived by a correspondent of 
the American Miller lor convenience in repairing 
bolting cloth in cold weather, thin glue being re- 
quired to make a good patch. It will, however, be 
found useful in other lines of work also. A canopy 
made of metal and having four prongs is riveted to 
the lantern, so it will withstand the heat from the 
same. A can of liquid glue set on the canopy soon 
heats to the right degree. For patching bolting glue 
is always more satisfactory than flour paste and is 
easier to handle, 

j* 

To Preserve Iron Against Rust From the original drawing make a 

— brown print, using a thin, tough 

To preserve iron against rust, im- paper. This gives a print with clear 
merse it for a few minutes in a sobi- white lines on a brown background, 

tion of blue vitriol, then in a solution the brown being impervious to light, 

of hyposulphite of soda, acidulated Faint out on this print, with ordinary 
with chlorhydric add, says the Inland drawing ink, the lines not desired on 
Printer, This gives a blue-black coat- the changed drawing, after which 
ing. which neither air nor water will make a second brown print from the 

affect. first The print thus obtained has 

— ■+ * * dark brown lines on a white back- 

Changing Drawings ground. Draw in on this print the 

changes and you have the new draw- 
Probably one of the most impor- ing desired, from which blueprints 
tant problems coming up to draftsmen can he made. 

in general is making changes on draw- The writer has used this method for 
mgs* The following method is rec- some time and finds it a very desirable 
ommended : one* — Machinery, 

^ 

Fitting a 9 by 16 Board to a 12 by 12 Hole 

While working for a contractor at one time I bad 
occasion to get out a small job which was to fill up 
a hole 12 in* square in the floor. As it was on the 
third floor and all the lumber was on the ground floor 
except a 9 in. by 16 in. board the boss said, “By cut- 
ting that board in two pieces you can make it do. 1 * 
Now the hole in the floor being \2 in. square made 
me think a while and of course a bet for the cigars 
was made then and there, 

The accompanying sketch shows how I lost the 
cigars and incidentally gained in knowledge and ex- 
perience. The board was marked out in two step- 
shaped pieces which being put together formed a 
board surface 12 in. square as shown* — Contributed 
by Geo* P, Schmidt, U, S, S, “Alliance,” Culebra, 
P. R. 
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Decimal Equivalents of Drill Sizes 



The following table Rives the sizes 
in decimals of an inch, of all drills 
from number 80 to in,, and will be 
found valuable for figuring clearances, 
driving fits, etc. For example, sup- 
posing you want to drill a bearing 
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hole for a shaft By using a 

drill 1/64 of an inch larger the hole 
would be too large and would allow 
the shaft to run out of true. A ]4-im 
drill on the other hand would make 
it a driving (it, as the drill is made a 
trifle smaller than the nominal size. 
But by referring to the table it will 
be found that a No. 30 drill is about 
.00S of an inch larger than the shaft, 
which is just about the proper clear- 
ance.— -Contributed by A, Edwards. 
— _ + * — - 

A good rust preventive, and one 
which is extensively used, is banana 
oil, which can he obtained at any drug 
or paint store. First polish the article 
and then apply the oil, using a soft 
brush. — Contributed by E. V. 



Water-Cooled Motors in Winter 



For winter use instead of water for 
water-cooled motors, one of the auto- 
mobile companies recommends a mix- 
ture of 1 part wood alcohol, 1 part 
glycerine and 1 part water. Get it 
in early. If the car is laid up for the 
winter, drain dry. pour two quarts of 
wood alcohol into radiator and run 
the car for a few minutes. 

— » * ♦ 

Renewing a Gauge Glass 



In opening the water glass connec- 
tions after putting in a new glass, it 
is generally recommended that the pet 
cock at the bottom of the glass he 
opened first and then the steam valve 
at the top, thus allowing steam to 
blow through the glass and warm it 
gently. Next open the water valve 
and close the drain at the bottom of 
the glass. If water is admitted first, 
and then steam, the glass will often 
break, says the Practical Engineer, 
This is because the water is much 
cooler than the steam and there would 
be a greater expansion in the upper 
half of the glass than in the lower 
half. 

♦ ♦-» 

To Tin a Soldering Copper 

Chip a depression m one side of a 
common red brick and put a few bits 
of solder and rosin in the hollow. 
Heat the copper to the usual working 
heat and rub it briskly in the rosin 
and solder, holding the handle high 
so as to work on the point of the cop- 
per. — Contributed by Wm. Ed. jack- 
son, 18 M. Washington St., Tarry- 
town, N. Y, 

■ — — — 

To Remove Piston Rod Packing 

To remove the packing around the 
piston rod of an engine remove stuf- 
fing-box gland and turn on steam. 
The packing will then be blown out 
as slick as a whistle. — Contributed by 
Fred Eckley, Tekamah, Iowa. 
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Foundry Work at Home 



Part i»The Equipment 

Many amateur mechanics, who re- 
quire small metal castings in their 
work, would like to make their own 
castings. This can easily he done at 
home without going to any great ex- 
pense and the variety and usefulness 
of the articles produced will make the 
equipment a good 
investment, 

With the easily 
made devices alxjut 
to be described, the 
young mechanic can 
make his own tele- 
graph keys and 
sounders, batter y 
z i ncs , hi i id i n g- po st s t 
engines, c a n n o ns, 
bearings, small ma- 
chinery parts, mod- 
els and miniature 
objects* ornaments 
of various kinds and 
duplicates of all 
these and many 
other interesting and useful articles. 

The first thing to make is a mold- 
ing bench, as shown in Fig, i. It is 
possible to make molds without a 
bench, but it is a mistake to try to 
do lids as the sand is sure to get on 
the door, whence it is soon tracked 
into the house. The bench will also 
make the operation of molding much 
easier and will prove to be a great 
convenience. 

The bench should be made of lum- 
ber about i in, thick and should he 
constructed in the form of a trough, 
as shown. Two cleats, A A, should be 
nailed to the front and back to sup- 
port the cross-boards, RB, which in 
turn support the mold while it is be- 
ing made. The object of using the 
cleats and removable cross -boards 



instead of a stationary shelf is to give 
access to the sand. C, when it is be- 
ing prepared. 

About one or two cubic feet of fine 
molding sand will be required, which 
may he purchased at the nearest foun- 
dry for a small sum. Yellow sand 
will be found a little better for the 
amateur's work than the black sand 
generally used in most foundries, but 



if no yellow sand can be obtained the 
black kind will do, J f there is no 
foundry near at hand, try using sand 
from other sources, giving preference 
to the finest sand and that which 
clings together in a cake, when com- 
pressed between the hands. Common 
lake or river sand is not suitable for 
the purpose, as it is too coarse and 
will riot make a good mold. 

For mixing and preparing the sand 
a small shovel, D, and a sieve, 1C will 
be required, [f desired the sieve can 
be home-made. Ordinary wire net- 
ting, such as is used in screen doors, 
is about the right mesh and this, nailed 
to replace the bottom of a box, makes 
a very good sieve. 

The rammer. F, is made of wood 
and is wedge-shaped at one end and 
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flat at the other, as shown. In foun- 
dries each mol r lor generally uses two 
rammers, but for the small work 
which will be described, one will be 
sufficient. An old teaspoon, G, will 
be found useful in the molding opera- 
tions and may be hung on the wall 
or other convenient place when not 
in use. 




The cloth bag, H, which can be 
made of a knotted stocking, is filled 
with coal dust, which is used for a 
parting medium in making the molds, 
'hake a small lump of soft coal and re- 
duce to powder by pounding. Screen 
out all the coarse pieces and put the re- 
mainder in the hag, A slight shake 
of the bag over the mold will then 
cause a cloud of coal dust to fall on 
it, thus preventing the two layers of 
sand from sticking, hut this operation 
will be described more fully in a sub- 
sequent chapter. 

The flask, j. Fig. i, is shown more 
clearly in Fig. 2, It is made of wood 
and is in two halves, the “cope"’ or up- 
per half and the +, drag'’ or lower part. 
A good way to make the flask is to 
take a box, say 12 in. by 8 in, by 6 
tn, high and saw it in half longi- 
tudinally, as shown. If the box is not 
very strong, the corners should be 
braced with triangular wooden strips, 
AA, which should he nailed in, pre- 
vious to sawing. The wooden strips, 
RR, are used to hold the sand, which 
would otherwise slide out of the flask 
when the two halves of the mold are 
separated. 



The dowels, CC, are a very impor- 
tant part of the flask as upon them 
depends the matching of the two 
halves of the mold, A wedge-shaped 
piece, CC, is nailed to each end of 
the cope and the lower pieces, DD, 
are then nailed on the drag so that 
they just touch C when the flask is 
closed* Tile two halves of the flask 
will then occupy exactly the same rel- 
ative position whenever they are put 
together. 

After the flask is done make two 
boards as shown at K, Fig. 1, a little 
larger than the outside of the flask. 
A couple of cleats nailed to each board 
will make it easier to pick up the mold 
when it is on the floor. 

A cast-iron glue pot makes a very 
good crucible for melting the metal, 
which can be either aluminum, white 
metal, zinc or any other metal having 
a low melting point. This completes 
the equipment with the exception of 
one or two simple devices which will 
be described under “molding*' in the 
next number. 

♦ 

Home-Made Pneumatic Lock 



Mount an old bicycle band-pump, 
A, on the door by means of a metal 
plate. B, having a swinging connec- 
tion at C- Fasten the lever t D, to 
the door knob and make a hinge con- 
nection with the pump by means of a 
piece of sheet brass, E, soldered to 
the end of the cylinder. All this ap- 
paratus is on the inside of the door 
and is connected by a small rubber 
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tube, F, to a secret mouthpiece placed 
at some convenient location. A small 
piece of spring brass, screwed to the 
door frame, will open the door about 
]A in. when the operator blows in the 
mouthpiece, or if the door is within 
reach of the mouthpiece, the operator 
can push the door at the same time 
that he blows, thus doing away with 



the spring, which is only used to 
keep the door from re locking. 

One way of making the air connec- 
tion with the outside is to bend the 
tube, F. around and stick it through 
the keyhole. Few burglars would 
ever think to blow in the keyhole.— 
Contributed by Orton E. White, 1740 
Main St, Buffalo, N* V. 



& & 

HOW TO MAKE A PADDLE BOAT 





A rowboat has several disadvan- 
tages. The operation of the oars is 
both tiresome and uninter- 
esting and the oarsman is 
obliged to travel backwards. 

By replacing the oars with 
paddles, as shown in the il- 
lustration, the operator can 
see where he is going and 
enjoy the exercise much 
better than with oars. lie 
can easily steer the boat with 
his feet, by means of a piv- 
oted stick in the bottom of 
the boat, connected by cords 
to the rudder. 

At the blacksmith shop 
have a ^4-in. shaft made, as 
shown at A, Fig. 2, It will Ik neces- 
sary to furnish a sketch giving all the 
dimensions of the shaft, which should 
l>e designed to suit the dimensions of 
the boat, taking care that sufficient 
clearance is allowed, so that the 
cranks in revolving will not strike the 
operator's knees. If desired, 
split- wood handles may be 
placer! on the cranks, to pre- 
vent them from rubbing the 
hands. 

The bearings, R, can be 
made of hard wood, but 
preferably of iron pipe filled 
with melted babbitt. If bab- 
bitt is used, either thor- 
oughly smoke or chalk the 
shaft or wrap paper around it to pre- 
vent the babbitt sticking. The pieces 
of pipe may be then fastened to the 
boat by means of small pipe straps, 



such as may be obtained at any pi um- 
bel's at a very small cost. 



Paddle Boat in Operation 

The hubs, C, should be made of 
wood, drilled to fit the shaft and mor- 
tised out to hold the paddles, D. The 
covers, E, may be constructed of thin 
wood or galvanized iron and should 
he braced by triangular boards, as 
shown in Fig, 1. If galvanized iron 



is used it should be exposed to the 
weather two or three months before 
painting or the paint will come off, 
spoiling its appearance. 



Details of Paddle Boat 



152 



POPULAR MECHANICS 



How to Make a Hygrometer 



A home-made hygrometer, for de- 
termining the degree of moisture in 
the atmosphere, is shown in the ac- 
company ing sketch and consists of a 
board, A, with a nail at each end to 




The Hygrometer 



hold the silk thread, 0 . A second 
piece of silk thread, C, is tied to the 
center of B and connects with an in- 
dicating hand or pointer supported by 
the bracket, D. The axle on which 
the pointer revolves consists of a 
piece of round wood, about the size 
of a lead pencil, with a pin driven in 
each end. A piece of tin, E, is cut V- 
shaped at each end and bent up at 
the ends to form bearings for the pins. 
The silk thread, C, is fastened to the 
wooden axle and is wrapped one or 
two turns around it, so that when 
the thread is pulled the pointer will 
move on the scale. It will be noticed 
that the thread, B, is not perfectly 
straight but bends toward D. For 
this reason a very small shrinkage of 
R. such as occurs when the atmos- 
phere is dry, will cause an increased 
movement of C, which will be fur- 
ther increased in the movement of the 
pointer* An instrument of this kind 



is very interesting and costs nothing 
to make. — Contributed by Reader, 
Denver. 

+ 9 ♦ 

How to Make a Thermo Battery 



A thermo battery, for producing 
electricity direct from heat, can be 
made of a wooden frame. A, with a 
number of nails, B, driven in the 
vertical piece and connected in series 
with heavy copper wires, C The 
connections should all be soldered to 
give good results, as the voltage is 
very low and the resistance of an un- 
soldered joint would stop the current. 

The heat may be supplied by an al- 
cohol lamp or other device and the 
current mav then be detected by 
means of a simple galvanometer con- 
sisting of a square spool of No. 14 
or R> single-covered wire, E, with a 
pocket compass, F, placed on top. 
Turn the spool in a north and south 
direction or parallel with the compass 
needle. Then when the nail heads 




are heated and the circuit completed 
the needle will swing around it at 
right angles to the coils of wire. Ap- 
plying ice or cold water to the nail 
heads will reverse the current*— Con- 
tributed by A. C. A. f Chicago* 
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Invention Saves Boeing Compass 



^ *> jt 



+ * 
*■ M V 

w t ;- 
F- i* 



If the new compass card invented 
by an Englishman named Collins 
should come into general use, one of 
tlie hardest tasks for 
the young sailor would 
be removed. To learn 
to ‘’box die compass' 1 
is one of the first les- 
sons, and reference to 
the cut will suggest it 
is by no means easy to 
memorize. The Collins , 
compass card takes the* £ r 
quadrants of 90 deg* 
each, and commencing 
at north numbers them 
consecutively from o 
to 360, the figures in- 
creasing in the same 
direction as the hands 
of a clock travel. Thus 
o would be north; 90, 
east; 180, south, and 
270* west. Any land 
lubber ought to be able 
to head a boat S. 45° 

K." if told to steer 
“135/' which is the 
same thing. The in- 
ventor explains allow- 
ances for deviation, and apparently his 
plan supplies all necessary require- 
ments. 

t hi investigation we find the sys- 
tem is not entirely new in the United 
States, and that the same method, or 
practically the same, was launched by 



our navy department several years 
ago. With all its simplifications and 
certain positive advantages, the old 
sea dogs of the general maritime in- 
terests outside the nav\ received it 



V* ■ 



Standard Compass Card— To the Cnmpasj’ 



Start at N and Read 



to the Ri£ht 

poorly. What was good enough for 
their fathers for several generations 
back was still good enough for them, 
and like other admitted reforms this 
one fell down on account of l lie dif- 
ficulty of forgetting a life-long meth- 
od and learning the new. For in- 
stance : A master who is used to di- 

recting his quartermaster to steer 
NE. by E. 34 E. (N. 61 0 52' 30" E., 
roughly N. 62" E.) would he at a loss 
to express it steer 62 0 * or if the course 
were SW, by W. J 4 W. ( 5 , 61* 52' 
30* W*. or roughly S* 62° \\\) to say 
steer 24 2 v . 



£ectlcin of Collins' Compass Card 



Tlie German army has a portable 
wireless outfit weighing onlv 300 lb., 
in which a 45- volt generator is driven 
by a soldier who sits on a bicycle 
frame and pedals* 
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Pulverized Coal for Locomotives 



burns Otherwise Worthies# Fuel--No Manual La- 
bor for the l : ire man 



Railroad managers are now looking 
lo pulverized fuel as promising a great 
saving in coal bills. Experiments 
have been made under severe condi- 
tions in both passenger and freight 
service. * he system permits the use 
of low grade coal, but also of sizes not 
now marketable. The two things nec- 
essary to successful operation of the 
new system are that the fuel be dry, 
and the particles not too large nor too 
fine dust. The fuel is prepared by 
drying and grinding and the particles 
passed through a 6omesh screen. 

Tile prepared fuel is fed into the fire- 
box by means of a blower on the 
tender operated by a turbine taking 
steam from the locomotive boiler. 
Best results are obtained with txoq 
volumes of air to i of coal. When 
this mixture is fed into the firebox 
it is instantly converted into gas and 
burns with such an intense heat that 
special provision must he made to 
withstand it. The flow of fuel is sub- 
ject to the same regulation as in oil 
burning, and like that system the 
grates are removed and the doors all 
made tight, The exhaust draft is dis- 
pensed with. The fuel is fed through 
nozzles which face each other across 
the firebox, the opposing currents pro- 
ducing a mushroom shaped body of 
flame. Roth the firebox and boiler re- 
quired arc smaller with this system 
than where ordinary coal is burned, 
two features greatly to be desired* 
Combustion is so perfect there is an 
entire absence of smoke, cinders and 



sparks. The Railway Age says : <f The 
simplicity of the whole device, its ease 
of regulation, economy on all ordinary 
loads and capacity for very great 
overloads, its cleanliness and freedom 
from sparks have appealed strongly 
to railroad officials interested in its 
operation/’ 

— — 

Home-Made Electric Light 



For summer homes, farm houses 
and residences where no electric light 
service is furnished, or in homes 
where a generous supply of light is 
desired, the small electric light plant 
will be found a genuine comfort. As 
now made the outfit is hv no means 
expensive and will last a lifetime with 
a few insignificant repairs. Many of 
the machines now in common use oti 
farms for various purposes are really 
more complicated than this. 

At a recent test of a 2-hp. gaso- 
line engine electric light outfit made 
by the Kansas State Agricultural Col- 
lege it was found the cost for eigh- 
teen t6-cp t lights was only 5 cents an 
hour. The engine and generator re- 
ceived no attention whatever during 
the io-hour runs. 

As all the lamps in a house are 
never required at the same time, prob- 
ably one-third of the lamps would be 
a liberal average in use — a 2-lip, out- 
fit is competent to take care of a 15- 
room house with, say, 50 lamps. Of 
the two a mower or a sewing-machine 
is much more difficult to operate than 
the lighting plant. 

K+-* — 

Covered automobiles with sleeping 
bunks for four are being used by 
hunting parties* 






mechanical needs— short cuts through mechanical difficulties^ they are recog- 
nized by amateur and professional mechanics as the standard for accuracy, 
workmanship, design and finish, Send for free Catalogue No, 17AP* of the 
largest line of fine mechanical tools, 

THE L* S. STARRETT CO,, ATHOL, MASS,, U. S, A. 




ENGIN& 



UNSOLICITED PRAISE 

Fatrtind Bros-, proprietors of the Lakeside Stork Farm, Colon, 
Michigan, writei “Our engine has run nine yean without trouble, 
but all machinery is bound to wear out-'* They then ask for plat- 
ioum with which to tip the electrodes — a trifling and inexpensive 
repair- Nine yeorj and just beginning to need attention. The 
average life of the cheaper makes is about fiVe years. There is 
a moral in this for the prospective buyer- Get the " OttO* f lot 
long life , and no trouble. 

OTTO 6A5 ENGINE WORKS. Phila. Pa 



STANDARD OF THE WORLD 



SMALL MOTORS 
All Variable Speed 

Each 

Alternating dental and jewelers' motors. .. $32, 51} 



Direct current li M 23*00 

Alternating forge blowers 45,00 

Direct current forge blowers 30.00 

Alternating current friction drive motors 
lor Gordon Presses, 100 to 2,000 im- 
pressions per hour..,.. 69.00 

Same motor wound for direct current...... 48,00 



These mmnrs are ihc newest improved variable speed 
motors, and guaranleed tor two years. 

Send (or booklet "A." A thoiisind other motors in r.tock. 

GUARANTEE ELECTRIC CO. CHCIAGO, II L. 




IKE WATERLOO 



Secure otic 
Catalog of 
Air and 
Water Cooled 
Engines 



The Most Popular Gasoline Engine in the World 



A high-dais engine »t ft reasonable price 



WATERLOO GAS ENGINE CO. 

102 1 Cedar Street WAT E R LOO , 1 A* 



HOW THE FIRST ALASKAN RAILWAY WAS BUILT,— 

Whim Mr. J, Warren DSi kunn. constructing onginewr for 
jin- drsl *tamlnrG gauge railway In A (jin icq, left New York 
f.,.r rln* Arctic rvjiJnEiK in the spring of 1tNi3, only hI* week* 
nf On 1 abort open m'rimih remained, {.'nnstruptloii was t<> 
ln'ckn nciir Nome. tS.iJlW miles hwut. SspotddoatluUs. for gup- 
I'Eh'S to I nil Id rs 1 utiles of rn 1 1 iviiy , a machine nhup and fur 
u cdtriplii^ outfit end ■.omiuJ.iuLiiry fmr d h; j men were made 
tm the train u> ChUngu. The only muter In I oil hand on 
Leaving New Vorh wh-l twn little ru glues from Tho e lev mod 
rrj i Iw a j- ' t; old Stock, ftitys World's Work, London, 

In Chicago the specific? e Ions were iximpieteil. emu m l lUve 
bids pnssi i il on and nil nwoNutary supplies (excepting lum- 
ber! purr linked I ft nine d?iyn of Hu working houm efleh. 
The supplies Em-lmSeil if. > tcmn of sUtI rails. Fifteen 
freight curs were purchased iilsti, m be sent in Seattle on 
their own wheels and loaded with pleees of engines anil 
other HiipptlrR, 

The ongLtteer la tided on the eos*t of Seward Fen In su I n, 
3tJ m lies e»sf nf Nume, on June ill, 1W$. at I a. in. It 
wait The season of eon i Imran h daylight. Twelve hours Inter 
hvi'iily tenia were up and a tele phone system was In? I [kg 
in* trailed- An hour later the engineer broke ground fur the 
railway ami ST men went to work. In three days 4;10 men 
were at work and at the end of l wo weeks <S«iO. Tm set up 
the firm IflcomotlTC, a pit wus dug In the sand ami covered 
with a trestle ami traek. and the part* of the engine — Mime 
of them weighing more Ltian K tons — were ho fated into 
position by Euan power alone, and then joined. 

When the reason c towed, October 18. exact 1) four month a 
luiur. Si miles nf truck had hi-en built acid rocfcliul lasted; 
the railway yards ami aiding* were complete; a ly-rnratn 
dwelling-house ami nn office din! Ill Itlg wore up, eui'h two and 
ll half stories high and fitted rmt steam heating; a ma- 
chine shop was running,. In which the first standard gauge 
cor over made in Alesha was built hi 13 dnyn; there ivna 
a compete telephone system Iti opera 1 lull ; rand the sleep- 
ers. rails and other supplies for completing the road were 
hauled to clio yards nod piled In position for expeditious 
use In the following SOS twin. When the party Irroljc ramp, 
an Inventory watt made of every Siem rut lumd. ami nt the 
mure Ihan $4fki,tkg) worth of supplies biuight, all but $100 
Vine i] eeotmled for. 



VALUABLE FORESTS OF MOSS IN NORWAY,— Allies 
from seaweed which fa gathered and burned cm the const 
of Norway every spring are shipped to England, where 
Iodine and ntlipr vnlutihle ehcmti'Blfi are extracted from 
them. The moss grows In veritable fures-th, tin- ichor being 
front to (’ ft- high, with meins like mives and leaves as 
tough «a leather. 'Hie moss Industry Is p profitable one. 




The IDEAL SIGHT RESTORER 

The Ideal Eye Masseur 

Indistinct Vision’ Muscular Troubles, Chronic 
Diseases of the Eye all successfully treated by 
Scientific Massage at any age. 

English, German or Spanish pamphlet malted free- 



THE IDEAL COMPANY, 239 Broadway, New York. 
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Make Your Own Light 

Teh Fairs an JEB-XOKSR Electric Light Outfit given plenty of good light 

at a moderate cost. 

fia«, Gasoline or Kerosene Engines for all purposes, from 3 h, p. up. 

Cut out complete advertisement and send to 

Fairbanks, Morse (St Co. 

Motirae Street, Chlck^Oi 111* 

Please ncnd me fiiuetratcd Catalogue No, C 440 Gasoline Engines 

I may want.... h.p. to mo...,. 

ff am e . 

Btnet No..***, ....... 



Town 



State,,,,.,.. 






THE SHIPS THAT SINK.— What become* ol the si] ip 
that sinks in lull 3 Hires n ? Jf it is of wund it [fikes. In 
l tie rtrwt pluee. eons idem hie time fur It to reach the bot- 
tom. In a ha mired nr more fathoms of water a quarter 
of <!i ii hour will ellipse before the ship reaches hutnm, It 
sink s slowly, and wiumi the l^ttuni Is reached Jl fulls gently 
title flip Kofi, oozy tied, with tio rrjisli nr tineatlng. 

Of eonrwe. If it fs laden with pitf Iron or cnrrespondlng 
Kiitjsi a urea. or If It is nn Iron ship. It sinks rapidly and 
sometimes k 1 rites the bottom with awIi f"ri j e ns to Slua-di 
In pieces. One* sunken a ship becomes the prey of the 
eoimtlesa Inhabitants of the ocean. 

They swarm over and through the great h"n( and make 
it their home. Resides till*. they cover every Inch of the 
boat with a thick layer of 1 1 me. This trikes time, of 
course, aud when one generation dies another continues 
the wrack, until finally the ship is ro laden with hes vy 
Incra&tatloiia. corals, Bpnnges and barnacles that, if wood, 
the creak lug limber* full A|uirt and slowly but surely 
are absorbed In the waste :< t the sea bottom. 

In ui vessels ore derm dished more quickly I ban those of 
wcjwI, uiilrh may lust fur centuries. The only metals that 
withstand the ehemicRl action of the waves are gold jsnd 
pin 111111111, and irl;ias also seems unaffected. No ms tier how 
hvnjf gold uuiy he hidden Lia Hie ocean. It will always lie 
jfuld when recovered, anil this fact es plains l he many 
roman i Ic and adventurous eeanhetf aller hidden ^ulimurlne 
treasures ]n*u In ah I pw reeks. — llntt I more Si in. 

+■— *— + — — 

FIFTEEN CENTS TIES UP TEA IN. — A limited mail 
train on the Pennsylvania system was held up for 4tt min- 
utes recently because n passenger tendered the conductor 
a fare nf iri cent* in silver In lien of n ticket and the 
conductor refused to late it. demanding PA) cents because 
k ticket had not brcti purchased. The tw* argued the 
point until ihe pji^sooger'a dpi? tin sit Ian was rebelled, where 
he carried the mutter to n justice's court. After a bearing 
iaslitig in i cniles, while passengers and nuitl watted* tlie 
ease w r ns nmtlniiorl. The railway company t* liable for 
fl fo each pAssenger for (tie delay and then there is tlse 
nlfnlr with the government in mgslrd to the mail. All 
for IK l entP, 

*-*-- + “ 

NEW ENGINEERING DEPARTMENT BUILDING IN 
UNIVERSITY OF PENNSYLVANIA,- On October 19 the 
fill verelty of Pennay In vliia ojrfMieil Us mag nil! cent new’ 
hiiJIrllnc for the engineering dcpsrtmenls for private view 
to invited pitosis. The building in admirably equipped 
throughout for Interaction fir every branch of engineering. 



FAIRBAHKS CIS ENGiHES 




OUTFIT 

use nramifartured, natural or produrer ews. gasnlino, aleo- 
licd, or dileMllatO MS fuel; I he re nr* his dJ*Uncl type* ranging 
from 1 tolQQ IL P., Including ataEionarj, porthole and ma- 
rine, of both two nn cl four cycle. We Rond aaporm to make 
direct cnmnoctioni of these engines to pumps, compressors, 
generators, hoists* etc. We are nleo headquarter* for ponies. 
Truck*, T ruh*Hi fas Lon, YelIvcS, Railroad, Factory and Mill 
Supplies, M achiue Tools* etc. Writ* ua for catalog. 



THE FAIRBANKS COMPANY NEW YORK 

Albany; Baltimore: Bangor. Me.: Boston: Buffalo; 
Hart lord; New Orleans; Philadelphia: 

Pittsburg; Syracuse; Glasgow; 

Hamburg; London; Faria, 



YOUR INTERESTS AND OURS ARE IDENTICAL 




You Want Practice! 

WELL DRILLING MACHINERY 
to develop* thet 

Mineral, ON or Water 



preposition? w * Have It* Ovarantep 
It to vtrork satisfactorily. 

Tell ua about the fOTTnaliotiB. depth, diameter holes; -will send 
printed matter and can nave you money. 



THE AMERICAN WELL WORKS, 

AURORA. ILL., U. S. A. 
CHICAGO, ILL. DALLAS, TEXAS 



Please Jfeniitm Popular Ifccftaftfcd 




iit LIVE SUBJECT TOR EVERYBODY- THE QMSQUBE E*GHtE\ 

How do yau koop posled wo can help you through O-A-H POW Lit— hNI Ht US 
pogewi - Monthly— 1 ' iit ! 1 Dollar a yesr— Givee tlm beeMnforJOfttton 'k adTer- 
Ufllnji shows the l>esfc gotsdtr Iti the trade Sump lb copy free, AcerntP- wanted, 

I GAS POWER PUBLISH ,*tQ GO.. BUS Ship St., St. Ja*mph, MMu 




ml SIS 

1 will send this beautiful 

de<uj£n with 300 miniaturra 
and my altusirated catalog 
of Scroll Saws, lathes, 
Fancy Word a, Metal Trim' 
Trines arid Tools, pmlruid 
Od receipt ul 1>C, or sed 6fi 
for catalog only. Address 

The POMEROY 
Scroll Saw Co* 

m tain St, Birthil, Cmb. 
Dir. Z 

SCROLL SAWS 
FROM SOc TO $zz.$a 




COLUMBUS 

gaIoume Engines 

Simple, Sellable mid Bponomlcat 
send for Catalogue BE 

COLUMBUS MACHINE CO.. 
Columbus, O. 




* f| S H i’th* Shoe |H>tkiot pS«* pout®. 
Carry it for lurk Mid Mi «otar- 
turner. We * tut, 3 nets for 25c T 
pith Ihwltlat of all co ™ 1 tiuiilM. 




WESTERN PI.T77I F m. , *» j«|wE si St.Paul.Mlim. 



SEND FOR IT 



My Revised List or Machinery 
and Contractors' Equipment 
(9 NOW READY, AND COVERS 
TWELVE PRINTED PAGES WITH LO- 
CATION AND PRICES. I WILL BE 
VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS. 



Willis Shaw, Machinery 

171 La Salle St. CHICAGO, ILL. 



r — — 

High-grade MARINE and 
AUTOMOBILE ENGINES 
2 to 30 B. P. 2 and 4-cyeto, 
latest Improvements; best ma- 
terial; lowest prices. Alio sell 
castings, with drawings. 

State your want. 

HOULE MOTOR WORKS, 

6 BO East St., Holyoke. Mat*, 




POWER OF FALLING WATER.— It Is perfectly well 

known to VTff.V imp 1 ii I w u I cf eonAtiilitly UfoppillK lljwHl 

n utirne will wear it away, nmi there in a trite old 
proverb regarding iMh faet. The force of a single drop 
of water falling from n height Is not ureal, but the result* 
of Ihi? tiny blow when 11 Is many times repeated are 
n (ctotindl ng. even though we do know that the stone will. 
In time, yield to their power. 

There was a form of torture known to medieval days 
na the “ordeal of dropping ffuttcr," hut the term conveys 
1ft Ue Idea of the horrible Buffering which thta punishment 
Is said to IrulUot. nay h Electric City. 

There la a story of one poor wretch who was bound with 
bis linrh to n stone wall and had a stream of water "of 
the bigness of si man's Anger" directed onto his bare head, 
the water falling from a height of nlwut IS ft. The re- 
ceptacle front which this upimreulty b armies? stream 
trickled wp a hnrrel holding only 3D -odd gal... but before 
the water had more than half run out the mnn was dead, 
wills m hole in his skull which expwed the brain. 

By way uf experiment, an American, who Is mentioned 
ns "m sport nod an acrobat, “ in Fide a wager In Vienna 
with an athlete Shut the latter muld ool endure the fulling 
nf a pint of wsitcr nn his hfind, drop by drop. In one spot, 
from a heigh I of only three feet. 

The athlete had sin enormous, hand, lined with skin almost 
as thick nnrt tough as cowhide, ami all the spectator)* pro 
ntatneed the bet a fi-xillsli one ilk far na the American was 
concerned , 

But when shout 300 drops had fallen there was a chance 
of sentiment. The athlete did not say a word, but It was 
very apparent from the flush on hi* face and his uneasy 
mariner that he wan Buffering great rain- At Itie -I2ntli drop 
he gave up. declaring shat he coultt no longer endure ibe 

f< Tbe%ai™ of his band wan then badly swollen and rapidly 
Inflaming. snd In one spot the skin hnd broken, exposing 
ibo raw flesh beneath. 

MOVED WHOLE TQWU IN KANSAS. — Nothing fenHcS 
the KnnAan- Sot long ago It was discovered that the town 
of Englewood, having a population of 450. was lues ted on 
a quarter section having a ehmiled title. The enterprising 
founder moved the entire village one tullr sooth to a new 
site of 240 acres. 




$60 



Goes UKC SIXTY 

SCLLS LIKE sixty; 

SELLS *4 0 SIXTY 

GILSON 

(GASOLENE 

■ENGINE 

'For Pumping. Cream 
jratofj, Churr *, W a*h Ma- 
^cjuncs, etc. FUZE Tr.! 3li 
A*k fat catalog -al L :iits 
GILSON M-FG. CO 20 Puk St, ftft WU&lB£ta), '’TTii, 




If It’s a Sebastian, It’s a Good Lathe 

BUILT UPON HONOR-ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot add Power Lathes, all sizes. Send for Catalogue. 

Sebastian Lathe Company, Wf culvert Si, Cincinnati, 0. 

Ptea&e Jfrnftoa Popular Mechanics 









Chapman Economizer 



horae, T>ut tested to 33^ 
per cent above rated power, 
DON'T buy a Cukap engine? It 
down H t pjij, Huy the* fiij£iplt*st, 
fltxon^reflt «nd beert designed en- 
gine ut tine lowest possible price t 
time's right, wq bus Ed them. 

CHAPMAN ENGINE WORKS, Miroellus, lilcli. 



CEMENT BLOCK $ 
MACHINE “ 



100 BLOCKS 
A DAY 



MOLDS fnf Cisterns, Si I ob t Fence 
Posts, Drain Tile. ^vrito today for par* 
tlcul&ra. A- LL S1ACKAY ft CO.., 

84 Washington St, Chicago, 1U. 



DESIGNSi AND WORKING DRAWINGS 

For Steam and 



U\i 

cutTiiUE. 



Stiaitnf 

tallit 

ciiht y c i rl 
on Urn 
market and 
IbHtiah 

l l IK, 



Gas 



Sample casting's for first engine. Patterns also furnished. 

Address C. H. S 1 DD 1 NGS, 1 . £.. Dept. 5 , ROCKFORD, ILLINOIS 



“GET THE BEST 



which means 



The Clipper 
Water Motor 

We do not claim Jt THE 
OHKAPKfiT. but we do 
claim It TbK Bt ST. 

Huy one for the boy end 
watch bln] p V&t busy" 
fcond for circular with full 
da^ rlptlon and prices. 

L, E. RHODES 

HARTFORD, CONN, 



PARADOX GAS ENGINE 



A Tfif Unpins run. tij UlimillKilECif (U. 




Attach tbe eusm# by rubber tul»p t? 
i ■ ■ • LI n n t bi;rhfit. BtHJ light Eft* 
L'ufiiH Hew thnn - r n- n day for gat. It 
ruijs u-Liti 5u esi’fo-- n *t?jpch rwtwlu- 
^ 1 Hi WiU &ot puq 
wiih natural gas. 

Air- co Died Motor 
Price t 
complete, 
52.50 
Delivered, 
pr?oaJd , 
$3.00 

Stlul ibt 
Circular 



PARADOX GAS ENGINE CO. 



103 Asylum St, 
Hartford, Ct, 



SEE the Subject Matter in the 
Fifth Page at the Index ol the 

THE PRACTICAL GAS ENGINEER 

Fifteen Fages of ttidex like this: 




jth Page Index 

Fly lthwl, weight &ti fl U i acncLer 
Foundation for jfiw enuin? 
Foundation, "liny old flour" 
Foundation. object in 
fouHditioo, depth of 
Foundation t dimension! of 
FoEinJ^lsnii, hoifbt 
Foundation. poner?!? 

VimtiilEiLicn, rn.ji]H!il wi,LJi ■Lein? or 
I i m l»:T 

8f?i3ipp pnpiiSinc by FTn-ily 
FtcdiHR f mol in? by punifi method 
Fir* iwuranc? cfljn|«JJ require 
pump method 
Fluid battery 
Fuel consamptlSii 
F net r..]i,um|itici|i under full load 
Fuel wjiuuiihULdp. i ri relation to 
opetd 

Fuel ionsu mptqiin 

Fuel comfiiuuprioii , rt« |r-c io follow 

Fields P? dynnra® s}] ynl.il run cool 

Firing oVety rbiftfc Gikma 

Feed more fuel 

Feed L?s& fuel 

FTOCJC 11(1 rralnr Jfcfltet 

Fire rescuing from KuoliHg 

OHoljne 

tiu F nxlurd 



It is the 
BIGGEST 
DOLLAR'S 
WORTH OF 
BOOK ever 
offered for 
the" Money 

By Dr.E.W, T, on gu Decker, 
a Gasoline Engine expert 
oT twelve years' experience 
with Hydro * Carbon En- 
gines. 

It is a complete,, plainly 
written work, containing 
the practical [minis needed 
by a purchase! t tnvncr or 
operator of a Gasoline 
Motor, 



LTiD pages tti the book on just such I -ire Subjects ns these. 
Mailed, postpaid upon receipt ol price, $1.00* 

E. W. LONSANECKEB, M. 0., Author and Publisher 

400 Madison Ave>, ANDERSON, INDIANA 



RUNS LIKE A BIKE. 




Price $£,50 F, O, EL Chicago, 111, 



BALL-BEARING 
STEEL-FRAME GRINDSTONE 

Frame strong and rigid. 

Fine stone 30 -In. dtam. 

2-ln, thick. 

Shipped crated. 

Weight 75 pounds. 



MECHANICS TOOL WORKS, 

204 Dearborn Street, CHICAGO, ILL, 



Pic fine Afcntitin Popular M celt attics 






■m * if j lui? 



AUTOMOBILES $ 1 00 AND 

H. GRAHAM CYCLE CO., Inc. 

Established H years. 601^60 3-605 Madison Street, CHICAGO, ILL 



a 



Star” Lathes 



Toot or Power 




Cm-1) 



9*Jil Co 1 6-in. awing 

High-grade uerew- 
Gutting engine 
lathes, with or with’ 
out compound rest, 1 
taper, draw-i n chn ok t 
milling and gear- cut- 1 
ting attachments, 
friction countershaft, 
metri o lead screw, etc. 



Send /or catalog "B" 



The Seneca Falls Mfg. Co. . 

102 Water St * Seneca Falts, N. Y., U.5. A. | 



THE LARGEST 

AIR-COOLED MOTOR MADE 





■» HORSE POWER 

Sore 6x6 Inches. 
Plenty of cooling sur* 
ficb N& engine ever 
constructed with m few 
wording pans- You Ceil 
hold your hind on the 
Hinges after it hsa been 
working all day. 

Trite for Agency. 
Gasoline tiuk la bine 
or outside. 



Air-Cooled Motor Co., • Lansing, Mich. 



FAN BLOWERS. EXHAUST FANS. 
PRESSURE BLOWERS. VENTILATOR WHEELS. 
HEATING AND VENTILATION. 
SEND FOR LATE CATALOGUE No. 24 

EXETER MACHINE WORKS, 

EXETER, N- H, 




Full of 
HOLIDAY 
Suggestions 

Shows all the newest high grade Electric 
Supplies anti Novelties at lowest prices in the 

world. T. UE WEY ELECTRIC CQ. ( Milwaukee, Wit, 




Write 

to-day. 



Cmkj 



lit w- 



Motsinger Auto-SparKer 

Scoria and run* 

BAS ENGINES WITHOUT BATTERIES 

No Oihc-r machine can do it saeripHRfijdly f,.ir 

lack tif ariei mil pati-ntH ovimj b* uh. Nfl 
iwiNt Kotir.n in our drive. No bell or 
'jW itch necc-K-Hry, No h&( i.-fiemvhnl i-ipr, 
.'■r njuke nad break or jump.* park. 
« n ter ;t rid dUht pr™t Fn 1 1 7 ^ un run U» d. 

HOTSINOER DEVICE fHFO. C T . 

14(1 Main St, . Fendlattm, ImL, U. 0. A. 



HERO TVOREMEs, — A manufacturing concern which 
Mi mu crude oil has si receivifjji tank with ibei underground 
Pipe lending to a pit 3 ft, aide. fl ft. lone and 12 ft. deep. 
Pipes connect the pit with other tanks which were being 
repaired, ] he recelvliifr tank was iwdne filled when an, 
employe noticed abut the vitlv+> in the pit was turned tbc 
wren s way. oh was flowing into the pit and from It to the 
secondary receiving tanks. At once he got into the pit tn 
turp off the (tow of oil, lie whs overcome by Jbe fumes 
find punocuted. A fecund nsan jumped down. to him hut 
he a l*o wan suffocated. A [hlnj puma exclaimed; "Well, 
thew? twit an 'H are murrled arid I'm not," and be too 
upraaiff in to meet the same fate, A fourth man wan more 
circumspect, ;i., had u r. pe tied around his body and then 
tvent to the nHi-ue of his eomrarieH in that open jirave. 
Hut lie was not successful mid weih drugged from the pit 
la .■swell condition that he spent two or mar# In the 

hi-wpltal. The Monthly llulletlu of the Fidelity mid Cam! ally 
l.oinpany goes nn to nay; "This Htory la printed to Indicate 
the ritre nnd admirable devotion often exhibited bv Liluhrinp 
men when ihtdt* r-omrndea are In d mixer of suite rtna:. The 
helpfulness nnd charity rendered hv them Is more creditable 
than the benefaction* of the rich. Tim rich (five of their 
abundance; the poor east In all that they have, even all 
their living.” 

♦ » » 



SPLICED MAN'S BACKBONE WITH DOG'S SPINE, 

An Alabama man mj Ter big with a broken buck under- 
went an unuaual operation recently, ami is said to be re- 
coverlnfi satisfactorily. A piece of spine a In. long waa 
taken from a St. Bernard dop and uued lo splice the injured 
man's spine. 

» > » 

SELF- DESTROYING PAPER, — A prepared paper has the 
properly of disappearing or entirely defying at tbe end of 
a Hied time. The pis tier \» steeped in aria, the strength 
of which varies with the length of lime It Is desired that 
the paper sin mid Inst. Here is a ^rand opportunity fur 
novelists. 




;ATHES 



9 to J3 inch Swing 

List price, fA5,PD nr, d up accord* 

to HLie. Whet toady to boy 
sent] far Lathe Catalog and prices 



W,F, & John 1 lames Co, 

Tfkl Ruby Rf„ : i Rock ford. III. 




“Quick Action" 

IGNITING DYNAMOS and 
MAGNETOS 

The Most Reliable Spar-tore on the 
Market. 

T«k« tb« PUc* of Battoflcs 




Jump Spark Coils 

FOR ALL PURPOSES 
Single, Double. Triple and Quad- 
ruple for Stationary Engines and 
Automobtloe. (Juurairietnl in every 

particular. Fine Vibrator. _ 

AESD JOS CATALOGUE D. 

TAB KSOBL0CK HEIDEMAN RFC. CO. 



SOUTH DENT> P END. 






Dn n i f t jtt «■ 



If fly»V nit i/3-d 
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THE BEST BOOK PIN ftUTOS 

For Owners, Operators tind Repolrmcn 

Giving complete instruction in tbe care* eon struct ion and opera* 
tion of all tvpe.s of motor care. Fully illustrated. Price $2 post- 
paid to any address. Money refunded if not satisfactory. Order 
today* Catalog of machinist#* book a frtc. 

THIiO* AUDEL & CO,, Publishers* 63 Fifth Ave., New York 



Curtiss AIR SHIP MOTORS 

7 H. F., 50 Lbs. 

Now used by every successful Aeronaut, 
HIGHEST AWARD WORLD'H RECORD 

Portland Exposition Ormond l^eath* Fla. 

ftv'jn ii'AR ('ATin’ii; f’ 

0 * H. CURTISS MFG- CQ„ Hammonds port, N. Y. 



*52? Bicycle ,n «° Motorcycle 

at Email c<i-t ay m inching the 

m* If-titii rtluir 

Erie 3 li* p. rawer Outfit 
Ttiln include a aLL puma by which 
nnyuuE can * :i-lly Oi&Ke & power- 
ful, rtu Table inotoifcT«t«* 
U v -i-i iU?,. Pulls to frame, 
2 to 3 " ni:L-r nn htjUr, A bill 
climber. linfliirml* in use. send 
stamp for outfit catalogue. 

Mol or cycle Equipment Co., 60 Lake St,. Ham mend sport. N, Y. 




TROUBLE m A MOTOR CAR, 



The tank called the Gaaollne dirty. 

The remark made the water boil, 

Tlie J£pglne got Iihl |ij n nilacte, 

And Haiti it was Splt-nff the toll; 

The Shafts then began to get cranky* 

The Wheel thought he'd give them u steer, 

When the Carbureter tried tu get loaded, 

The trHnauiliseloii jnit all uu( of Rear. 

The Cluck railed the Car an old woman. 

With her bonnet. apron and fan. 

The t" lumps tried to linoik the Ah on nor, 

Hut couldn't pet out of the Pan. 

The Mat wild Itle Si‘nl< had false hair, 

And proved Li by pulling the Switch; 

Could the Engine have shaken his Jacket* 

He'd have thrown hitnselr Into the ditch; 

The ItEm said l he Chain wna u golfer, 

Ileeii'JRO LiO had links of hlrt own, 

The Chain said his clubs were the levers. 

And the balls tie stole from the Cone. 

The Radiator nub I he felt cooler. 

Now that the muffler wan off, 

And was sorry it shook fid the Absorlier 
To hear (tie issir htirn with a ixmgtL. 

If the Gas hadn't hern so iuLhiikI oil. 

He'd have railed down the Valves good and herd 
For Retting stuck up like l tie Oilers, 

And forcing the Spink lo retard. 

Then In fear the Cone clutched the Fly-wheel, 

Tho latter wan jurdiij; fur u k|iEei, 

But the Hpnrk tried to jump the whole contact* 

So the Coen didn't dare to Inlti in. 

The wires were for dnlng u Circuit, 

But tile Wheel* were m horribly tired* 

That when the Huh *]ioke In the Axle, 

The Car said It couldn't lie hired. 

All this trouble would never have happened, — 

I assert ft beta use I was there, — 

If the chauffeur hadn't twisted the Handle, 

And started the whole dam affair, 

— J, L. B, F. In Purus. 



“GRiSTOUNE* 



Applied to any bright metal surface will prevent tarnish 
or corrosion. Us* on Engines, Machinery* Qu dm, Tmils, or 
Fluted Ware, orgo^da for othibltion, K is rceas fully used on 
Automobiles, bicycles or Carriages, both on the metal or var- 
nished parts. Invisible, waterproof, easily applied. 

Dealers, or largo Gh tuple by mail for iW) cents. 

CHAS. A, G. WINTHEK 

170 Summer Street BOSTON, MASS, 






Current Always at Your Command 



Tha tmriae am you i inert r-r far nr bout «iv&* 
Ihn iildhI j row or <Ul]} wilt'll yrmr Ipaiitjon 
currant pivn-* nig, Tit'* ipfcfi*, With &u 
AVt'L K EATTkRY CIlAKOKFt on your <*r, 

you liavr> * Kti'n.ly, iura 60(1 re# ol cumut 
on which you un ulwap toly Writa i >t 
lull i □ f d hji stlcm tutlay. twa u* *t bath 
M V. AuUi Slin-wi. 



THE DAYTON EIECIRIC4L MFC. CO.. 119 $1. Clair St.. Dayton, 0. 



MOTORCYCLES 

$ 40.00 UP 

Send for Hat No. IDS of seventy 
machl nos* We also fu rnish cast- 
ings for sight different motors* 
IVi-H, P, tofi-H. P., air-cooled or 
water-cooled , Write for general 
cat'll^ RAMYShGEERCOh at, Louis, Mo. 
MItt, of tho c*leb rated BEECH ECO ind FLUkhlKDtnuivc^rclvf. 




MAKE TOUR OWN 

CEMENT BLOCKS 

BRICK, FENCE POSTS* DRAIN TILE, Etc* 

Wo furnish the machine and instructions. 
hAV'E MUNUV On your buildings, 

n > yv mt a ki ru Id making blocks for the 
b I tj IYIUDIcY trade. Write for booklet. 

The Reed Mfj> Co., Bqjc ltfl* Springfield, Ohio 





The Ardrey Vebicie Washer 



Patented: 
August 1&, 

IflfltS 



WMt wftili Tohlrlun perfectly- 
Quickly attached to bone. W ill not 
scratch varnlHh, No cold, wet hands 
—Booklet F mrtt . 

A rdrey Vflucile Washer Co, 
ltd li Main SL K. * icrrlieeter, N, Y. 




PRICE 



THREE HORSE POWER 

SHIP CONTROL 5 TO 40 MILES PER 
HOUR. (00 NILES FOR TWENTY GENTS 

LIVE AGENTS WANTED CATALOGUE FREE 

THE THOMAS AUTO-BI CO., 

1443 NIAGARA ST.. BUFFALO, N. Y. 
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MANSON MOTORCYCLEjuATTAGHMENTS 





THOROUGHLY RELIABLE 
Adapted for Pleasure and Utility 

Will ntn faster than an auto &M cost vt mEiiutenatit'e 
a trifle, 

DELiVERV ATTACHMENT Id daily use by leading lu.slness 
houses— A TIME ANI> MONEY SAVER. 



SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED. WRITE FOR CATALOGUE 



F owler-Manson-Sherman Cycle Mfg. Co. 

Clinton and Fulton Streets, CHICAGO, ILL. 







Gas and Gasoline Engine and 
Motor Castings 1 to 1 6 H, P. 

Bicycle, Auto, Marine and Stationary Booklet on request 
Wt sttl hint prist rtriakfi ef eith.cr 1 or 4 cycle type 

THE GEBHARDT MOTOR CO. 

2930 Hancock. St . , Philadelphia, Pa. 



MOTOR CYCLES 

S tl. (*, Double Cylinder 
Cycle Castings, $22.00 

W. HOFFMAN 
Launch and Motor Works 

1233 N. H listed St., CHICAGO 



WHY NOT STOP 
YOUR TROUBLES? 

A “Wizard” Tubular 
Does It. 



Armature.- lito«4>1 In 
Wa TK tc.rdumi- non. 
corroding bi-LLHSttlbO. 

All brans) screws. 

Friction,, Unit ot 
G overnor drive. 

Pro^h- holders dtkiv. : 
without | wr 
All parts JxilhsLcd t>ra- 
Contact an rl Jump ft) l>U, 

A TUCaL 37 ILL CTOIYISCE TW 

kiii.l. 1'J ire if |>.i a iJ u UikLiu 

IIEltCl LKS ELECT Ft 1 C 
30 DAYS FREE TRIAL, 



Hurt 7 - ; nllf and Mlii'ta-HiirF c* Lh* 

rtrrv.'f *j .Hi L*iwriea»wi 

CQ„ 1 S II MXi HILDA, mi 
724 Lftfigsdnls A vc, 



EWredge Battery Volt-Meter 

Evading 0 to 3 Volts in Divisions 

A convenient ami practical loBtrcment, 
for those win* ma# Primary ami storage 
i latte ries. Ite r ttnjie w ill (war two ce I ts 
of primary or one cell nl istora^e buttery; 

is pkaij ^ttiLT la Its* reading, Ntm-to- 

movable autH on ttronE contact posts. 
Frie«$4, 

LLftRCDCE ELECTRIC MFC. C 0 „ SprllffJtM, Mass. 



NEW CABLE JOINT,— A new entile Joint, which Is 
claimed to be absolutely water 1 1 slit and very neetasThie 
and easily Installed, shown la the accompanying itlus* 
tratlon, The cable'* are hrosiuht down through a perforated 




Construction ot New Cable Joint 



lend t;askel n A, and after being soldered together, are eno 
closed In a lead sleeve, II, which 1* sweated to an ester' 
iirilly IhnendPd brass colter to be strewed Into an internally 
threaded brass nap, Tlie Joint thun made is accessible at 
all times for testing or changing a multiple. 

+ ■ » — — 

FRESH BREAD FOR THE NAVY.— The “Jackie'’ of 
1 ho present time Is mucli more fortunate than the old-time 
Bailor, who had suit pork mill hard in ok served every mo si, 
relieved occaflionally by n little dried fruit or ti floury mess 
called 1H diilT. “ Nearly all the modern tinttlrnhipn are now 
equipped with a baker's oven und outfit, III which fresh 
bread Is baked dally. 



WIRELESS TELEGRAPH 

"Tclimcci No. 2." coni- 
elffl* [in - iirJ:Ta.L out- 

Hi, |i r j. ei n g ODt-IDCh 

Epotk coll, b&lli, key, 75 
f.hiii niff, CoheFsr sad: 
ai I. ltoni . deculicrfr, & Calif 
battery. Wiring, «mnfr> 
tiemx, i UitruCltan?, ding rat) i*, «Lc H id w uiJt up a tnil* Prir-n (I3.W, 

Agents wanliii!, Now Catitag of F.uio|!i'».n jinU Apierk*[] Clectrieml Nov* 
eltiae. 

ELECT EO mPOHTDTO 00., S7 Wfcrran St , Saw ¥erl. 




[[ 5. IGNITION APPARATUS 

For Gas Engines 

Cheap as Primary Batteries 

Nr? Renown I a — E* oert Water 
Easily Installed Over 1,200 ill t/h-e 




ELECTRIC LIGHTING PLANTS 

If reo tiaTfl ZUL fcugina wSlt Uot. intfiH ■ei-ir 

Electric Lighting System 

For Sfl op— D w e ll i no —Fa ctgry 

A Light ft hh;f taiLin without lEunninR tike 
EngiEnJ Alnirid A ntoinfltia, 



POPULAR MECHANICS ADVERTISING SECTION 





Stirrott'a Center i-sr Tool Gangs for 
on il : rinding an dotting 9 *: row cuttl n g tools, 
made o£ finest quality tteel, Sells regu- 
larly for 35 cento. Sent postpaid (by mail 
only) for 17 cents. 

Starrett'ji % sfl 6-Inch spring tendered 
Scale or T£ u le— ft uy g naduatlon. Sella reg- 
ularly at 65 ceni*L Bent postpaid to any 
atlrJrMHH (by niiitl Only) ffiir 2£i route--" or 
both t£Milw r Gauge and Scale, for W cents. 

Offer Food to Feb, 1, IP07+ only. 
Sand today for f*ta|Ogne< Wegnarftlt- 



"KNIPE” Pat. 

BALL BEARINGS 

For tight and medium weight. 

Thrust or weight, or both. 

1-4 inch shaft and up. 

No fitting, Just push them on. 

10 cts, f« stamps for samples. 

PRESSED STEEL MFC, CQ, t 545 Tie Bourse, Phila,, Pa. 



SET AND CAP SCREWS 

Assorted lengths fn stand ard threads. 

IWJi-ln.eOC; I00tf,8QC: IW^ll.OO; I00^$1.2fi: 
BO j h 60a; 50 fl r L atf k 7&c; inoaii slites Sl.ea. 
100 (mp &orew$ y t to % fejjo; go cap screws % 
to ft SL&0; 300 niachtoe screws, 20 fltzea, 2fic; 

machine screws, 40 slseii, $i.U0; loo spring 
COEterE 2S4L 

WESTERN TOOL, CO.. Lantlna, Mich. 



Popular Mechanics, Journal Building, Chicago 

I would like to act as your agent in the shop or works of 

£££)* — — — employing men. 

If you have no agent in this plant send me full particulars with 
statement of commissions paid. 

Name — 

Street — _ 

City State 



TOOLS FOR. ALL TRADES 

AT WHOLESALE PRICES 

(BY MAIL OfSLY) 

If. Jl — ._ U. 4 ■_ fc— « 1 



” 1AH3 IrVOrUV-V Jk° 1. 1 LI J I J L Mlt? Jf * 

RUDOLPH HARDWARE COMPANY 
Dept C, Suiltldteld St FITTSBUBG, PA, 



Brooks Boat 
Manufacturing Co. 

Original! vrp t>f the Pattern / 
System ol Boat Building f 

, 3701 Ship Street \ 

L SAGJNAW ' 

L JVUCH.V. 
m u.s.a, ^ 



Inexperienced people built 
boats Laflt year by the BR0G&S 
BYSTHU, wTUeh Con^tote of exact size 
f printed patterns with Illustrate J instruc- 
tions cohering ovary detail of Ltie work und 
material. 



ijtiotGfl price* on patterns, Euock Down Frames 
f wiili patterns to finish, And complete Knock Down 
iiojiLs. JjaunEliBB, Saslbputfl. itowboftts and 
Sp E*. C f A Jj OF.P KB -—Patterns of &ll Howl lout* an d 
Canoes. $2JV; launch*-# and SallbCAtounder 31 feet, 
f roiji 20 to SO It.* flll.OQ, We pi epey carriage J 
charges on patterns to all parte of the world. When J 
so ordered we send patterns C. O. IL, allowing ex- J 
am I mil ion , Satisfaction iruEiraateed or money re- M 
funded. Write us, ■ 



W FREE 
f ILLUSTRATED 
CATALOG 



Which are made In 3, 9, 4, 5 and 6 In, «i 2 oa 
I will rnpky a Special Price during 
month, of Det' ember of 

50 cents eich, postpaid 

or per set of i& 

J, A. BARKER. 

Fulton Building PITTSBURG, PA, 



“MR. INVENTOR” 

OUP BUSINESS IB TO 

Perfect, Develop and Manufacture 

YOUR INVENTION. ALL MODERN FACILITIES 
ARE OURS, AND WE ARE AT YOUR SERVICE. 

WE EM PLOY EXP£RT MECHANICS ON 
specialties. Die*, f'u/icA Work and Models 
send s/e your □rawing on model and 

WE WILL SUBMIT OUR LOWEST PB1CI 

MONARCH TOOI# COMPANY 

124 Opera Place. CINCINNATI, O. 



To introduce my new linn of 

Outside and Inside 
Spring Calipers 

and Dividers 
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Kombination Kit” 

Greatest inrention of o^e. 
Conceded by nil who h-pa it to bo 
thn bert thing of l Ed kind now on 
the market is Tools and 
Ouo Fair Handle** For till. 
Mad u of tool steel, drop -forced, 
highly finished and warranted. 
Ku-fr toed complete within fteclf 
arid H» to 11 Jnrhe* in length. 
110 worth of too la for *3.50 pier 
fust, [j repaid. Si If'ftmen wanted* 
Phenomenal Inducements to lire 
men. Write for illustrated book- 
ie t. etc* 

KOETH MFG. CO. 

I0» Broadway Buffalo, N. Y- 



WE MANUFACTURE TO ORDER 

DIES. TOOLS AND 

A UTOMATIC M ACHINES 

also HARDWARE SPECIALTIES 

* M » PATENTED NOVELTIES 

ESTIMATES FURNISHED ON EXPERT 
MODEL WORK, SEND DRAWING OR 
SAMPLE. 

BOOKLET FREE. WRITE TODAY. 

Stamping £r T ooi Co. 

DEP. C LA CHO«$€, Wl$- 




THE OLD HELtAHLE 

JESSOP STEEL 

15 TETON TOP AN3 THE VERT BEST FOB ALL FINE TOOLS 
WILLIAM JESSOP & SONS, LIMITED 
91 JOHN STREET. NEW YORK 



* Lincoln’s Famous Say ing 

■•Ton can fool iomo of the people nil of the time and all of 
the people some of the time, but you cannot fool all of the 
people all of Lire time*' applies eitremely weU to ignition up- 
peratna lor automobiles and motor boats. 

If you use a SPUTDOEB’ SFARli COIL you will not he 
fooled. It is used by the great majority of motorists and 
they all swear by It. 

C C SPLITDOBf, 1 7-27 Vandt water $L, New York. 

Ask Dept. U for catalog. 



A DISTINGUISHED FISH.— The only fish in the world 
specially protected by Ai-t of Pail In went Is "Telorus 
Jm-k." a remarkable white 11 ^b estimated to be from 12 ft. 
to 14 ft. long, which lives hi the -sinters of the French 




White Fish 14 Feet Long 

I’jikh, New j£o:l 1 tml. Mr. I it/ mi is \V . Huralhouge, Nelson, 
N*. Z.. writes us as follows r 

"1 include you a photograph taken from the deck of a 
steamer of famous Felt rim Jack. who never fails tu pay 
|he passing steamers a visit. On calm days he rail be seen 




FOR THE NEXT THIRTY (30) DAYS £Vo r 



MTJCHAIHCS O'VR fir OUR WRENCHES, made with extra fine finish, at a special price of 
fth mEXTSi each, aosioaid to any address. >ve make thtb offer iu order to introduce the 



©6 CENTS each, 
♦■Hawkeve" Wreuc 



to any address* 
to now readers who are not aquainted with Us mcriia. 



SPECIAL sr 
OFFER.... OX 



PATENTED IN UNITED STATES, CANADA, FRANCE. GERMANY 
AND GREAT BRITAIN. 
patents PEN DING, 




Onr wrench has more 
tlheti than any other 
wrench made, and can 
he used as a pipe 
wrench, thread cutter, 
or nut wrench. For 

riftrtnir threads it has. 







“Ohio Tools Do The World’s Work” 

Insist on having tools under this trade-mark 



They are the BEST TOOLS 
skill anti money can produce 
and nil experienced mechanic! call 
TOOLS when I hey require a tool that 
under hard work. 

Every Tool Covered by a Bread Guarantee 

Our Catalog No. P will prove of interest to every 
mechanic. 

OHIO TOOL COMPANY 

COLUMBUS, OHIO 





PAtf AU&.I ISOS 



MEW 

NOVEL 

UNIQUI 



FOR CHRISTMAS 

And All the Year— For ONE Or TWO 
SOLD DIRECT TO USER 
WRITC TO- DAY FOR CIRCULAR 

EDWI5 D. SMITH, HI Fourth Ave., PiltsburtPa. 




n mile away, leaping find Jumping through the water ns 
he makes fur 1 ho &hl]>. 

"He Benerally ruli* irjrnicst the ft We of the boat, aCewn- 
panlfS U for several mttk*n r and then rot n run to his home 
lit a Lifly Under |Lie elfCfp. It Em the ouly tlHh of [ts kind Iti 
them? w ultra, mid is proteeted by a ftpvdfll Act of ParUn- 
ment." 

» ♦ a — 

FLEXIBLE AUGER CLEANS PIPES,— A prac- 
tical novelty for plumbers Is the flexible auger, 
consisting of a flexible abaft wound on a portable 



reel with a wire auger at the end. As many feet 
as necessary ai t inserted in the closet nr pipe and 
when the obstruction is reached the auger revolves 
by turning a crank on the icel. 




EKT YOUR IDEAS 

$ 11 ) 0.000 offered for one In- 
vention; $ 8,500 for another, 
M How to Obtain a Patent” and 
"What to Invent" sent free. Send 
rough sVfUrh for free report as to 
patentability. We advertise year 
patent for tale at our expense. 

' Qiandlee £ Chandler, Patent Attorneys, 

93 ft F, Strut Washington* B. C* 



Patent 
Obtained 
OR 
Fee 
Returned 



Start a Mirror Factory 

Js ASiay wcjrfc ancf bj|T JJTOfita Id tb!i trade fot K>mii funis In 
ovary luwn. The price r.f * uaw mirror. «t inert *eit iLura ia 

f H.Utt TO 

7 (W C*n silver a ut (hit nil* for 2 U Conte. A rnomsn.Vi 
Lhuuyht will show you the JniJireti.Nfl lunfita. 

TIjo pAiiktoms td K'Hiig iuito Una banners la but a trill a an yhd 
tinve no vnwlsi Every or tooHi to buy. The n W *,F**ry chemkivlR td*t 
bn DhUincd ot my dm* Hot« and you cna do the <rort it(ht At 
(li.ii: i e in yuur -own kiUhnn. 

Wo Ilhvo acid nur r-Rlwwnedl prweBsefv feir year*, jiundnd) of 
lb '.Hi, for $l.W 1 ? JJ.-Tml (til'd they aia woriti the mouej. 

-Special pricH now SO ceuta 
Jfar n aTi*rt tien* yidj] if Jon will rtdum tLi* advertisement mth 
your oidof. 

Wo else toll you, FREE OF CHARGE, how tn EminHw, Grind, 
FolL L™.r, Fr^st, Chip snd. jivakfi Irfiiliitinn ^tniawl Q Lam, 
Huw to Transfer Fb<Jloa nil (llawv, Row Ld | 1 o» H-ol*s i ai Ulaaa and 
Cut SkySiiihl^. AIL ll.c a 1 *>vn mL mnre for t b is itua.ll au.ui of Mi 
CtyTS. Miitiay tacit If yew *™ not I'leased. 

Dept*!* Q, L, PATTERSON A CO., Chicago, Til. 




MADE TO ILLUSTRATE CIRCULARS, 
catalogues, OR ADVERTISEMENTS, 



bright, ahowy, cat* — bringing out ditlill 
<- rrfeeti j. Out prices tn fewionablo. &U WOrJt 
g □ aran toed — let ub Ugura on yDDf jab. *\ 



WHITE FOB SAMPLES 



ACHE ENGRAVING CO. 

>57 Washington St- - Chicago 




STEEL WRENCHES 

Pnop-Pof^aH, Semi -Ftn i shod. Take* 
NuLa fur t-ll IrV l-!i itii'b Bulla. S(l 
of & Wrench*# bf HC PRESS, 

Sain pit- M ami •<- t( by mail, 'J'jc. 
Write for calfeWuc emiLaiaLiij use- 
ful inform aii un. 



HANDY TOOL CO., 116, Bellevue, Ohio 



Let Us Act As Your Factory 

We have one of the beat equipped strop* tn the United Staten 
and can turnout your work for you cheaper than you can 
pQfiRtbiy do ityouraelf. Send drawing* or models for calf- 
matL-a bn titefi, tools and manufacture of your article In 
quaatltlcB^ 

Metal Specialties Manufacturing Co* 

18-ftA W* Randolph 9t*» Chic«tfP v U. 5. A 




Going to Put It on the Market ? 

Toa have the article ; w« have the brains &n<l the equipment for ■nnkthjr It at the leweet COSt* 

TiVe rntmalacture and, ihtp ail kinds of Special machinery on contract. 

LET US ACT AS YOUR FACTORY 

JOHN WISH AST MACHINE WORKS, Engineers and Machinery Mfrs., fine) 03 to 66 8. Canal Street, Chicago* 

i nvrt mcTurnt 1 'DunWR RT k T M imi 




POUTS FOR IRVE 

1. When yep have made an invention, show a 
drawing or model of it to two friends in whom 
you have Confidence, and have them sign the 
drawing or write their names on the model. Don’t 
lose or destroy the drawing or model, for some 
day it may be needed as evidence. 

2 . Select a good patent attorney, pay him $5 
to find out whether your invention is new and 
patentable, and have him send you copies of the 
patents which he finds most closely resembling 
your invention. 

3. If there are real differences between your 
invention and those shown in the patents sent you, 
and your invention is better than the others, apply 
for a patent as soon as possible* If, on the other 
hand, the differences arc slight or superficial, and 
do not add to the commercial value of the article, 
don^t waste any money in getting a patent* 

4. If you cannot afford to apply for a patent, 
give an interest in your invention to some good 
business man who will furnish the necessary 
money to get the patent and build a satisfactory 
model or sample of your invention. 

/ 

5„ After you have applied for a patent and 
made a model or sample, prepare either to man- 
ufacture and sell your invention yourself, or to 
sell the patent to some one who will do so* Find 
out what it will cost to manufacture the invention 
in quantities, what such things usually sell for 
to jobbers, retailers and the public. This in- 
formation is valuable in negotiating the sale of 
the patent and should be full and accurate. 

6, Don 't expect to make a fortune from your 
patent at once. If you cannot sell for cash, sell 
on a royalty, provided the buyer is reliable and 
responsible. 

7. Don 't sign any contracts without first sub- 
mitting them to your patent attorney, and be 
governed by his advice. 

8* If there are any other points about which 
you want advice or information write to «9 and 
enclose a stamp for reply. Send for our booklet 
containing suggestions on f J Wh at to Invent " T ami 
“What to Avoid. ,J 

Popular Mechanics Patent Bureau, 

160 Washington Street, 

Chicago, 111. 

Branch office at 

Washington, D. C. 




LET ME SELL 
YOVR PATEIT 



Boo* lit tr 
plaining hew 
muled FREE. 
Fifteen rtm 1 
Esper t to ci. 
Patent Sales eirlUMitelf, t( you have ■ 

PATENT for ole, till ea. or wiite 

WILLIAM E. HOYT 

PATENT SALES SPECIALIST 

£90 J BrOidwey, New York City 




PATENTS IN MANUFACTURING BUSINESS* —A valu- 
able contribution im this siilijfi'i Jh made by N. J. ptrindie. 
a New York attorney, In Che Engineering Magazine. He 
soya; "'Pateuta nre t lie ouly legal form of 1 absolute monop- 
oly, and they are Rbsolute ho far as they go, In a recent 
decision the court said, 'Within his domain the patentee la 
Czar. Tbe people must Luke the Invention cm the IrruiJi lie 
dictates* or let It alone for seventeen ^eurs. TbJs lea a 
necessity from tin 1 nature of the grant- Cries of restraint 
of trade ami impairment of tin? freedom of Bales ate un- 
availing, because for the promotion of the useful arts the 
constitution utid statutes authorize this very monopoly." 
The poseension of suitable pa tenia is. there fore, of great 
Importance to the m atm fact urer. On the other hand. It Is 
equally Important to (he manufacturer wboae competitor 
has patents* to understand wbut limitations* If any* there 
arc to tils compel I tor "k advantage, and how. If at all, 
s conn ter-advuu luge may he gained. Considerable confu- 
sion la apt to arise In (he minds of laymen au to what con- 
stitutes a patentable Invention. There are four classes 
of Inventions for which patents ate granted — namely* nrta* 
machines* manufactures, Had compositions of njatter. An 
art may he any process or aeries of operations for accom- 
plishing a phy ideal «r chemical result; for instance, the 
easting of ear wheels, m which a jet of molten metal 
enters the mold in a tangential direction, producing a 
whirling motion which causes sound Dicta I to float to the 
rim of the wheel, thus preventing cinders and bubbles 
fl'iitu occurring in the rim. The patentability of the process 
]n not n fleeted by The fact that no new mechanism may be 
required. It is at lb Ls point that the manufacturer is 
often misled Into thinking that there In no patentable 
Invention present. 

+ " A machine is any assemblage of mechanical elements 
having a. law of action of Its own. The dcliultlOD covers 
a jack-knife as welt as a steam engine- 

"An article of manufacture 1 b anything tnnde by hand 
that la not an nrt, muchlne, or composition of mutter; for 
hiM-tanoe, a safety' pin* tonih etc. 

" Composition of matter is any mixture or combination 
of chemical elements, such ns calcium carbide from which 
acetylene is made, acetylene Itself, a soap* nr a tool 
steel, 

Ht A new comb Inal Ion of old elements may be patentable* 
If it produces a new or improved result* or nn old result In 
r new iiuy. A new form of an element of n combinal Son 
that la old, as a whole, may he patentable. Improve- 
ments and attachments on «M machines may he pat- 
entable. A new use of an old device, or machine, or proc- 
ess, may he patentable, If the pew use !h *w> different from 
the old use as not to he obvious to an ordinary skilled 
workman In the art. 

"The grant of a patent purports to give the Inventor the 
right to make* use, and tudl the Invention; hut In legal 
effect it really gives him only the exclusive right to prevent 
others from malting, using, and selling the Invention. It 
hln Invention happens to embody the principle of name in- 
vention that in covered by r iirevioLia patent, the owner of 
the previous patent can prevent the making, using, and 
selling of any embodiment of the later invention using the 
earlier principle, And the later patentee must cither make 
terms with the earlier patentee* or wait until the earlier 
patent is dead. But the later patentee can prevent the 
earlier patentee or any one ettfe from Using Ihe later inven- 
tion during the lift of the later patent." 

Regarding the claims of a patent, there Is no piece of 
Frcllwh composition tbnt 1 b more generally misunderstood, 
yet (he general nature of the claim Is not beyond the com- 
prehension of the layman, A "trauge thing nhout a claim 
is that the more It says, the less It means. Suppose the 
claim to be a hill of sale giving title to entile on n large 
Texus ranch* If It gives title to all the Shorthorn riurham 
steer* having one white forefoot and three red ft-pt. the 
purehaner would get very few cattle. If. however, the hill 
of sate gave tllle to all the live stock on the ranch, the 
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Vi tirProteet Tour Idea l tin Id 



GUARANTEED 



IF'Prttoet Tour Ideal Guido Book FR ETC 
Send sketches and description of invention for 
FREE SEARCH of Patent Office Records and 
Report as to patentability, BUSIES! REFERENCES 

Registered Patent Attorney, 
Bog 71 Wlihin^laii, D, C* 



E. E. VROOMAN 
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Why don’t You Trade in New York 



and save money on everything 




This 700 Catalogue Free 



Over !75,GOO inbor-Kji vinp, money- saving articles 
for the shop, home and farm fully illustrated, 
rlcsorihed and priced in our JJig New Catalogue 
No, '*2. 

We will sell to you at wholesale prices In small 
quantities as well as large, No mechanic can 
afford to be without this valuable book. 
It contains a larger variety of mechan- 
ic k + tools of all kinds at lower prices than here- 
tofore shown in any catalogue ever published. 
Write to us today and it will be sent to you post- 
paid, free of Charge- 

Opposite each article in* the catalogue is the 
low price at which we sell it, the iowest Fries 
for which it can he bought in any store, big or 
little, in this or any country on the globe. 

You will spend bourn of interest over its pages: 
you will marvel at the wonderful variety, all 
complete in one big book. It makes buying pleas- 
ant us well as profitable, no matter where you 
live, 

WRITE FOR IT TODAY- 

Buy of us and secure Best Goods at Lowest 
Prices; Prompt Shipments, Lnw Freight and Ex- 
press rates, and a Square Deal every time. 

WE SELL RELIABLE GOODS ONLY. 

We guarantee satisfaction or refund your money. 
We nlso guarantee safe delivery of all goods or- 
dered of us. 

WHITE, VAN GLAHN & CO. 

30 Chatham Square Established 1 SI 6 New Ydrk City 

The Oldest MaH Order JItnm: in America 



purr 1 Unset* would not only gut nit the Shorthorn Hirers with 
only one wliUe foot: but be would pet all the steers of 
every description, and nil the heifers, bulla, borses, and 
pigs thui there might lie there. The mis hike arisi'i from 
but posing the best form of flaim to be n detailed descrip- 
tion of the particular embodiment of the Invention shown 
In the patent, when it should bs a description of every 
class of mat' Sines which embodies the principle of the 
Invention, whether or not the fie tails not essential to that 
principle ore c pled* Jn other words, the cJrLiji Jh not a list 
of elements whose virtue Is greater the larger the num- 
ber of elements enumerated; but it Ik the description of 
4 rlasrt of eOinbJ n h liouK of element n, anil the fewer elements 
stated the larger the elas9 of machines Is likely to he In 
which that combination of elements Is found. 

The Supreme Court of the United Stales, has said. that 
the claim of a pa lout la one of the mont difficult pieces of 
English coo i|H Kill Inn to write. It Is often I bought chat the 
particular wording of a patent Is not important, the skill 
required being In enforcing the patent In court; but it 
must IHjW be clear that there la greet opportunity for flic 111. 
end foresight In drawing tlie patent, A well drawn patent 
may make' plain suiting In court, while a pwrly drawn 

patent often baa a bole in It through which serious compe- 
tition can escape. 

» ♦ ♦ 

FOHTU^ES IK THESE IDEAS. — There arc lots of chances 
for Inventors Blill. It is nn eld saying that ihe simplest 
devices are the one.? which prove most profitable to their 
originators. The Hold Is not yet evil an sled. 

For instance, it is asserted that the genius whn conceives 
a process for loading coal on ocean-going steamships which 
will effect a saving of one-half a front a turn over the 

present methods e in ployed ran grt a cheek for $1 ,5*10,000 
for Ms Idea the minute be la ready to demonstrate the 
practicability of his plan. 

tout, va I untile as would be such an Idea, it is n question 

whether it would bring r larger price than a method of 

treating straw hats to prevent them from changing color 
wllh the weather. 

There la atao a demand In the American household as 




B. F, BARNES’ 

ELEVEN-INCH SCREW 
CUTTING LATHE 

For foot or power a* wanted, Tina 
powt'r cro#a f ►.■■rd and compound 
jest- A strictly high" (Trade mod- 
ern tool. Wo also Mild a Hindi 
lathe. Descriptive circulars of 
each lathe u pan request. 

B. F, HiRKES CO,, todfwd. ID 




“We Analyze Everything” 

EXPERT WORK AND MANUFACTURING 
PROBLEMS A SPECIALTY 



The Bryant- Miner Laboratories 

355-357 Dearborn Street CHICAGO 
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If you are a Carpenter, Builder, Drafts- 
Architect or Mechanic, this is an 
unusual opportunity FOR YOU. Without 
leaving your own home or losing a minute 
from your regular work, you can make 
yourself complete master of 
your own trade. Better still, it 
does not cost you a cent to try. 

Cyclopedia of Architecture, 

Carpentry and Building 

„ Ready for Delivery, January 31, 1907 

Published by the American Scluntl <>f ( ^jrreJ'jxnirfrhciB, ChfoaQo, iu, 

SEVEN LARO E V OLF .VI FS— A.lVYl F&0SS— l£M) ILLttS- 
T ! IAT I C>N S — Memo i ] lm i li ree -q u artera t cd Moroci'O leather, 
foil page platea, plan*, sections, 1 u hi e*, formulae, fully im- 
posed.. Type in n?w, ea r, eai-y to re ad. 

Not prepared by ON K miu, but hy a •tnff of TWTTNTY 
practical writers of acknowledged authority, such m FKED 
T. UdDGSOK, Hutlmr nf “Mufteni Curpeptr;, 1 ’ jyiKSi G, 
FLANT*Pflice of Supervising Arrbiten t of (he I'nlted Stated. 
WALT& LORlNCS W'KBB* C, t, ?3(pert on Reinforced 
OoK'reto, and uLlier^, each u specialist in hi* particular Hue, 
NupplenmMed by test questions tn enable the reader tn tost 
* K nowlfrijre of tie huMoi t_ making 

ENT 

ever pu hi Is bed. 

PRICE FOR THIRTY DAYS, $19.00 

RBCL’LAR PRICE, $<!.oo 

To Qhh who order now, while the flrct edition Is on the press, 
we will [?lve the benefit of Mie sat Lug wn run make by printing a 
larger edition ami will cut 1 lie price to Its* than bail, 

YOU NEED NOT PAT ONE PENNY IN ADVANCE 

The book* Will bo i?ent by express if prepaid) on January 'fl«t 
for FITE DAYS’ EXAMINATION. If f after nrareful examina- 
tion. yon flrnl the bncik? not «tal lafartnry t notify us and we will 
order tlipiu bar It, paying all expense ho und from your bonne. 
If yon Want to ti^eip them, pend tn a^OOnnd ehi month until 
you have paid $19.00, the spKm. ADV ABCC Off ER PRIfI LB TILL 

AMONG THE CHAPTERS ARE THE FOLLOWING 

Reinforced Concrete Con struct loti. Carpentry, Hardwood Fin- 
ishing, Wood Carving, Stair build log, u and- railing. Superin- 
tendence, I 4lfmntlDg. Correct AleastirdDButH. Cobiiwcta, Spec]- 
bralkma, Strength of tlatnlalii, Law of t on tract*. Mechanical 
Draw fcpE, Free Hand burning, Pc l>peet l Vp Drawing, Pen find 
Ink Rendering, ArchitocturHl Draw jpg, Foundations, Concrete*. 
Mortars, Cements, Masonry, Bricklaying, Fjtr*val inn, Electric 
Wiring, PI lira Mug. Steam It' ting. Gas Fitting, Heating, Veto 
tJhuVug, CnrnLt-H Work, Skylight Wnrk t Routing, Mill Work, 
steel SnDJtio Problems. Steel Construction, iiurgtar AlHrmi. 
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PATENTS 

illustrated and described, and iT T( 



GUARANTEED, PATENTS SECURED OR FEE RETURNED 
Send model or sketch for free report as to Patentability* Send 
for finest publications c^ct issued for free distribution m HGW TO 
OBTAIN A PATENTS with 100 MECHANICAL MOVEMENTS 
WHAT TO INVENT”* containing valuable LIST OF INVENTIONS WANTED, 



offered for one invention. for others. Patents 

advertised free in ‘‘WORLD'S PROGRESS." Copy free. 



ONE MILLION DOLLARS 

EVANS, WILKENS & CO. 



New York Dlllces: 

132 Nassau Street, New York, N, Y. 



Main Offices: BIS F Street N* W* f 
Washington, D. C, 



PATENTS ™iS„Tr r 

WATSON E, COLEMAN 

Registered Patent Attorney 
6 20 P Street, N. W. WASHINGTON, D- C. 

Advice Free; Highest References; Beat Service. 



well an irk large canning establishments fnr an effective 
hiie| rapidly working device for dealing tana, Folly rlffy 
patents have been granted fur eoutrlvnueeg ulmed U> meet 
this want, Lull the ideal bus. Uut yet been reached. 

A typewriter l L lil l will do in Wink without the prevent 
nerve rocking clicking rind clerking would bring a. gmnl 
return to (he Inventor anil would be ns great a boon to 
humanity as it speech less barber. 

The genius who loitlrlvea a water actuated solely by the 
raja of iio- suu or ihe waves of the M-n. ami of practical 
live, is assured of a fortune and n niche In Ihe Hall of 
Fame. 

Rlioe maliufac tunc™ have long sought n neat end dura Me 
xnlwtiliite f«r leather, and lliej nre willing to pay hand- 
somely the mini who solves this riddle for them. 

MillJonn nf dollars a waft the Juan who Invests s substi- 
tute for coal. One of (he biggest bills of the world of civ- 
ilization Is its fuel MI3. Cut tills dinvn a trifle a year by 
any new means and a fortune Knrpa using Rockefeller' a will 
be the reward, 

A device that will entirely obliterate Hie grating mechan- 
ical sounds of Hie talking machine will And a dozen bidders 
wlMi cer! tried cbei'ka w aiting i» [njri-hnse It. 

The man Who devises II me thud of cleaning a skip's 
bottom without docking It will never imive to work another 
day in his life and can take a [rip abroad In hia own pri- 
vate yacht If be desires to do bo. 

It Is estimated (hut millions of dollars are lucked up lu 
waste of various kinds from factories. Aliy scheme that 
will effectually utilise this waste and save the millions will 
all the differs of the inventor with coin. 

A pen that will not corrode, a pin that will not dull, 
a gasoline for fmtomnhllos that will not smell, an Ink that 
Will not evaporate, coloring ms Her fur light rirpHH goods 
that will not fade, n self-Lubrlcatlng sewing machine, an 
automatically puncture closing pneumatic tire fur bicycles 
and sulomohlle*. ji ju»rfeet ^ucoke consumer, a. tie rice for 
accurately timing camera pipranfes, a typewriter key that 
will not clog, and b nod reds of oilier that will add 

to the wirifijrl and economy of living are :iLE waiting to he 
brought to that Mage of perfection that will make them 
serviceable. — Now York Hub. 



PATENTS SOLD 

ON COMMISSION 

II you wish to buy or sell n paton t wr ite for my booklet "How 
to BaII n Patent" or my list of puioni-H for sale. 

E. L. PERKINS, President Inventors' Exchange 
14 Bread Street BOSTON, MASS, 



I Can Sell Your Patent 

M? new method bring! quick results. 

Sand for booklet. 

O. J. HAEGLER, 

21 5*. Broad St., Ph|r»d*lphl«, P«. 




A Year in the 
Real Estate 

BUSINESS 



Wa will (fiairtk ffiti the K»t kiLale, dunur*! lireica rv^a, and iuiuraaM 

buiintii mnil aj,.puLnl j r.-u 

SPECIAL RGPREBENTATITE 

n't tha eldi^rt *n-d largest co-apccatOD tu-al ubiatd and bukan^e com- 

| •.* Ij y q 13 ALue-iea. 

aru (linking f-li.lM® U £ 10,000 a yrar '■T^tiu.'iil afij 
jarcvlnant (.t capJlnC I'nn Lectin o|>port'mJ td-H ti* VflC iljf our 

suborn Jt-ki e .%11 inaki -i„ ui ;. jci a tfvt «««ki Vitbdut ,r.U .'ferine will. 
Tif^nepit oceupaiUra. 

A r, ,m Ml. -will I Tj»w Oonn frw is ««h ItcjirvaonUlln. 

WrtH for 02 fn^e twtk free. 

Tha Cnmii rampmir,4t0 Reaper Block, CblrHjru. 
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ATENTS 

TajDable Book On Patents FTil-.l.. Telia howto SOCQTO 
them at low coet, Bow to wll a Patent and What to 
Invent for Profit, Given Mechanical Movement* lit' 
Valaible to IirvetitOm- Full of Mnnev^Alaki&g fitn&t TrifoiHw. 
iloa. NEW BOOK FREE to all who write. 

O'MEARA & BROCK, Patent Altyt., 

• I* Ft ‘STREET. WASHINGTON, D, C, 



ATENTS 



PROTECT YOUR IDEAS 

Send tor ItJVTtNTOR’S PRtKEft, 

AO PATENT, NO FEE. 



Patent Advertised FREE, 



MILO B. STEVENS & GO., 



Eitiblbfced 

inn4. 



8S5 fourteenth St„ WAN II lA'LJTOlV* ®, C, 

Brandies a l Chicago, Cleveland. Detroit. 



PATENTS 

Careful attention give a to the prosecution of builaeea before 
tbn patent office. Fated* procured and no attorney fee culled 
tor until imtnnttofiiluwftd. (23 j*arfl ttipeitesw 1 Write 
for ^Inventor’* Guido,," Address 

FranKlin H. Hou^h 
Atlantic Buildiatft Waahin^tqn, D<Ct 



[ -PATENTS that PROTECT* 

Our 3 brnLi bl laVeoLaFa aulal on rwhptOf (( 4 , flunt 

R,S. ^ fl.g.LAGEY.WaaKlngtQ^.O.D. Eatafa. 1 869. 



We glvfi yon proof of the money vafue of tlio 
patents we procuro.“L. & L. 
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POPULAR MECHANICS ADVERTISING SECTION 



A Square Deal for Newsdealers 



c Popular Mechanics believes in a square deal for the Newsdealer t 
and has withdrawn all clubbing arrangements of every charac- 
ter * We shall refuse to accept orders after October 31, igo6, 
from any agency or publication which advertises to club th s 
magazine with any other , We appreciate what the Newsdealers 
are doing for us, and we intend to protect them. 



€L Popular Mechanics is fully returnable 
That means without any time limit 
Not 30 days nor 60 days, but 
They will be accepted whenever you 

<L Happen to find one which has been mislaid and therefore not 
sold Any delay in getting proper credit on returns, or in hav- 
ing re-orders promptly filled should be reported to me. It will 
be adjusted at once , 



H. H. WINDSOR, President, 

POPULAR MECHANICS CO- 



ELECTRICAL KAHDBOOKS 



IO CENTS EAC 



1. llcw toV^g a Sffltmo 

2. How to stnfrfi A TptE|thdli4 

B. Hhw fo Mskoan Elrtl ri r Motor 
4 . How 0 1 Ms k !■ a i’tor n tru HjUtc 17 

ft, | low in Sinks a Wjuu burnt 

FlfldriC Jfftchinn 

A. Hh>w tu Mata & M-s,’ n c to Ma- 

1 . Ifiiw m Make a lodcc' 

tioti Coll 

3. HnW tn M:ike a Pocket Ac- 

CltlELLlIfktO r 

9 , Hnwr to Hake a PEunno Pattery 
[y, |fn# to kfl- * Votticic-tor 

11, liuWtoMHko It fl alvanniri rfsf 

12, Umf 111 Make a H,mJ Dj'JnliPliO 

13, Huw (a Hake a Talk mu Mib- 

Cbtlift 



14, How to Make * 1-5 El, F. Uj- 

nqjiLD or Muluf 

15. How to Kike n Tny Mnlflr 
141. I low to Hnkoan Electric Hell 
IT. lliivr to Uuk-r 4 Tnili^Elpb ItL- 

gtrnificnt 

IS IT.,W to Wmil ^nnatmuoi! 

11, J ! ■ tn Wind hrld-HhtaeitS 
2U. How taM*k**U AntmcLsr 

21. How to Hnlce a Tbarn30+[*t 

22. M-Iht llutalaun 

23. How to Hake an EliCtnC Sell- 

srintf I roll 

21. ITi-w to JKabo it Small Elsctric 
Hotter 

3 ft. Unit Ice Make an Else. Furnace 
26. How to Malo a Hand Feeil Arts 
iiloj ^jnJgrEiitiLf (H iaOR -l 



BUBIER PUB. CO. 



DO N’T S3 
CALL THE:-: 
PLUMBER 



every time y©w * little sol- 

dering done, DO IT YOURSELF. 
Our little book * ‘Brazing end Sol- 
|p storing" gives you *11 the ln- 
I r formation you need. Cut 
tL the Plumber's hill out. 

| r fl 25 eta. poetpsid 
|k It THE DERRT-CULL4HD CO. 

I L II JfS Liberty St., In™ I DOS, >!» t«rt 



HE IN THE SHIP SAILS. — The p-iswiigeru nrp not (iue 
on board for esouiv hours to come, yet everywhere tbe utmost 
netlvity |>rev«Us, The rca^im tor this la that the time for 
the great general smiling day lospoctJoa Ims arrived and, 
this hi List lw got through he fore the first of the tunny 
hundreds of passengers l login hour ding the vessel, Stewards 
Hud atewnnJe5.Ee!?, cijoka, bcuIJIu&h ami spud-peelers are nil 
1 1 ried In an Imposing array along the whole length of the 
promenade deck, Everyone Is In his plage and a;* the last 
name is railed everyone nurture off to his station (hi prepare 
for Ihn arrival of ihe passengers. The oEllrem 11 ml men are 
now Called for boat-drill, The Inspector Is with them on 
Hie top deck overhauling the fittings of the Ufcllofttt. 
Everything they contain Ik examined, previsions, water- 
brenker, compass, matches In wealed watertight coverings, 
ours, tiiant T an 1 1, nothing is free from hiar critical guie and 
every Item Is inspected I 11 accordance wtili the atrlct 
English regulations. The boats passed, the Inspector next 
turns his attention to the passenger ijuarters, and through 
the Hlevrnge, Beyond, and first class salons, everything 
provided for use. down to knives and forts (s taken out and 
examined. The hoars and jut Wenger quarters being all In 
order, attention is then turned to the chart -room nnd niivl* 
gat Iona 1 appllaacea, courts, < brqtiottieter, signal Hags, lights 
and rochets, A rocket la taken out and fired and the Haro 
apparatus attached tu the life buoys is overhauled. The 
cnuipueg-iidjiifltpr wilt next, in ihe presence of the master, 
test the standard com pass and determine any error. The 
liiKpertlon Is now ni. an end ami Mie ship in entitled to 
receive her dual pusseiufer cert Iflcate, These various pro- 
ceedings have taken eonie time to go through am] the 
passengers etr usjw arriving wholesale. To (he canvas 
covered gangway (ending to tbe first salon mi'tor ears, 
eahs, coaches, vehicles from hotels, bristling with trunks 
And ot]n i r luiggnge, have l ire n bringing ihe Cosmopolitan 
throng hound for the American shore. Sometimes, am a 
door tllesf open, a tiny patent leather Ihnot with a 3dn, 



BY MERELY SENDING A POST CARD 



von will receive by return mail, a catalog of books which iB made up especially of volumes paitiou- 
lt*rly adapted to General Reading, at unheard-of prices. This is just issued and contains aside from the 
above, many excellent Publisher 1 * Remainders, some good Americana, all offered because we ne&d the 
room for our importations just being received. All we require is your name and address, lh> not miss 



the opportunity. 

thc m sDbmvS RUrtTHPIJS CO 



Dent. B. 



Cleveland. Ohio 
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heel feels [or a step; there Is n flash of ill my,, Huffy, 
rustling Kkirtt), and u |ir*t.iy face. set off by u great hut, 
a loar-K u£ htillr aud a pritieeBBe gown. The promenade deck 
Is crowded with 1 In ism tv ha are (u sail am! IIlumm why hiilft* 
einue iJqujj to see them off, Saiue ore uniting up and douu 
the die* k, others aJv #t«nUM hi groups. Yonder i» n 
prominent aetreaa operatic singer. whose arrival at ?few 
York will he heralded hy every newspaper hi Hie western 
world- Nearby la il great AuuTkiui politician whose friends 
h week hence w r lll welcome Lint from the deck of a 
chartered ttig-txsat. Hither and thither, the heavy weight 
pitgilii-L, the eminent djvlue, thy grout social light, the 
central n^nre in Hie latest divorce scandal, and the big 
trust in agnate are, fur ihe iirut time perhaps, elbowing one 
another with the utiuintt um.-utioerii, LhJWh he low the hhWu 
latiles are hanked with dowers — wreaths, baskets, bouquets 
the Inst testjtuoulals id fr bullish ip from relative* or friends 
front whom an increasingly urea ter distance will separate 

I,-* jLS the Itimfs Hit by Jk ii tl the skip KlMJiilily Iirrges llhead 

un her course. The second ubin passengers are less pic- 
turesque; to Suuk for color "ue most coniine himself to the 
salon and the steerage. It Is hero that the tragical fears, 
and grief of fa rowel 1 are title nly ex preyed. Dignity, re- 
servo mid stoical control of emotion*, which mark tin* 
salmi, are not in evidence here. Perhaps it 3 s because 
partings arc rarer among them, perhaps it is been asp at the 
last stagy of I heir journey toward the “land of the free' p 
they are suddenly setxed by a last longing for ihelr old 
home and its asAocJa tlons. Who knows what t raged lea ha re 
caused their departure from iht* ouifflues of fturope? Who 
could analyse the thoughts i>f these men and vromen. en- 
tii inhered with crying chi Id re n hh they crowd on their part 
of the deck, watching the limit prepa nations for the ap- 
proaching time of sailing? They have tmd n hard day, these 
emigrants, They have Iwrii counted, examined. fumigate L 
and re-i-liet'ked by Die 1 Aluerleuo officials before being al- 
lowed on board, and what poignant grief is still in store for 
those who wllL be denied admission Etilo America! T'o soldo 
of them it ij leans returning to a In jwHentf social thraldom 
ami to everlasting misery, KuiugIluw tho sailing Loin? seems 
to mettti more down in this part of Die ship. There are 
tears and denmnst rations and cries of sharp sorrow. The 
noon hour is now drawing nigh. The cap Lain and pil'd are 
on Dio bridge, an officer la s landing at the engine-room 
telegraph, and the inspe' tur Is handing the captain hl.i Final 
papers', The toll of a he'll Is now heard and stentorian cries 
of “All ashore that's gulhg ashore ! ' " Follow the lust few 
words, the lust few kisses, the Iasi silent embrace, arid 
then nil ways lead to the gangplank. All turn lit the foot 
of i he gangplank, a constantly Increasing crowd, craning 
their necks upward, shouting Etnd throwing kisses. An 
officer Is giving orders to lower (he gangplank ; In mint 'her 
ui] mile all eomiuiinietillon from the vessel to the wharf 
will have been cut off, A realizing si 1 use of what that 
means sweeps over the passengers nnd I hose '-ti I he pier In 
a wavy, and faces grow reuse and era lie a disappear. With 
a bnug down comes the gangplank. Seamen ate seen hauling 
in tile lilies. The second officer 1* at the stern standing at 
the telegraph through which lie received Elis Orders from (Ilu 
bridge. The crowd Is strangely silent. Among Its com- 
portents you may pli'k nut gowns of Die smartest cut and 
hats of the Urns l expensive creation, and lop hats and frtu k 
coats, and the plain sulls and bowlers of workingmen, tbe 
Jumpers of lalrorers u u d Die dress of the uncouth and Ill- 
bred — all mingling In a kaleidoscopic ensemble. Suddenly 
a great gruff wills lie roars, the winter under the stern led Is 
with the kick of the screw's, I [>e Stern lines slacken uhd are 
east off the pier pr>Kta — ike vessel la under weigh. Every- 
one Is on tiptoe. lowly the ship's head Is turning out- 
ward. tin llic pier,, the crowd ha* lieeti transformed Into 
a vibrant triads— handkerchiefs, flags. shrawla. bars Uniter 
In the air; women place their hands mt their escort's ahoul- 
tier giving lltlhf upward jumps to tuTttt^r iheir view, and 
on the depurllng vessel the passengers are not a whit less 
agitated. It I* a scene ao tbrNUng, so full nf |Lrc — thi- 
Ikitterlng color, (li( h almuts, the fanfare of bugles, the eon- 
stnut roaring of the i^hlsilt* and the tenting of eIje* tugs— 
that "fie lined, or unused |o It all, feels uplifted, t 'on f i isi‘d . 
a I HU 'ft carried invny. rt prey to all koris of emotion. Those 
on the pier strain lo catch a lust glimpse loved ones, 
ahoulihg trtescapes of clieer ami fa row id 1 us Entile as though 
uttered within the roar of Niagara, That sea of yenmlbg 
fm;CB turned toward the litter; one £bn?s not forget them 
quickly* Now the vessel is clear of Die pier. Full speed 
ahead! A flutter, a faint hurrah Is borne across the waters, 
nnd the crowd turns slowly and leaves (he pier, dispersing 
for the nlHce. Him workshop, ^r the home, where duties for 
the i Line being forgot ten. a wait. The phllosuphcr. home- 
ward bound. 1st tli ill king how iighr-hearfedty no many now 
ehihark ii|nui un ocean voyage which, ImE a generation agn, 
was fraught with .such darners, Watchful ej e>s. Intrepid 
heart a, rigid discipline and the achievements of meehnnleal 
science safeguard the l raveling public (h hih-Ii an cvleul in 
tills M(ie of progress that (he words “I'cea n iicrils” isare 
beet ode obsolete, and in their place may be Inscribed M nfertu 
pleaKures.'' 1 The prieoleps value of a modern cargo, the 
repuTfltinu of a aieatnshlp company. Die honor x>f the navi- 
gators of the vessel together with Die safety of the members 
of tbe crew, men to whom life is as ilesr ns it Is to the 
moPL jmjhirtant cabin paspcnger, arc the stnke'c thnt compel 
eternal vigilance un tin ► high sens nnd Which are directly 
responsible for the formidable Increase In ocean travel which 
ban characterised the open lug years of the twentieth 
century,— Kuhluw's German Trade Review and Exporter, 
Berlin. 



I WILL MAKE YOU 
PROSPEROUS 

(Tbc tame ts I EkivC bdped over S,HID *Um) 

No matter where yOw are lOCatesS or Wtat 
jour former occupation. If you are honest 
ai.d ttiplilttuus, vr rite jue atouee, I w ill Leach 
you thelteal Kstato, General Hrokorago and 
Insurance Ifoalnet^ thoroughly by mail and 
appoint yon 

SPECIAL HEPRESENTATIVC 

of ray gotiEpany (the largest and Btrcmgent la 
Amfirli'a) and assist yoa to become a proeperooe 
and sacceEsf 1 business mart with an income of 
$3.000 to L^ftJU annually, 

I will belpycui eslEiblisb a huataina of 
yoo r ow u and liecome yv^or own boas. 
No business, trade or profession In the 
world offers better opportunltLoa to pro- 
gressive man; our practical system of 
£■■ uo pc rati l i r 1 1 Las ope nod t ha doors e v ary- 
wliereto profit!* never before dreamed 
of; we furnish our representatives, 
large w^eitly lists of choice, miiahie 
properties end acluul bonatlde cus- 
tomers nnd stfxsrFi them the tri in slant 
advice and cn -operation of our pow- 
erful organization with over GAWD 
assistants. 

This la an unusual opportunity for 
men with at capital to become inde- 
pendent for life. V ;il liable book and 
fullpartfcularo FREE. Write today* 

Address Either Office 

EDWIN R, MARDEN, Pres*t 

Nat'l Co-OPKkATtvi Kkapty Co. 

4B9 Athenaeum Bldg., Chicago 
4S9 Maryland Bldg* v Washington, O. C, 




Before You Invest 

A dollar |n anything get tny hook, "‘How to Judge Inveet- 
menta,' p it telie you all aixjut everything you Btiuuld know 
insfui'e making any kind of an in vest moot* ol tlicr for u large nr 
enudl aiuount. Thin la>ob glcea The soundest advice, and muy 
save ytui many dutLare. tend two-cent stamp for a cxipy; do 
it now, 

Suud your name and addrean and get the Investors' Review for 

3 Months Free 

Tbit* will keep yoo reliably posted on various kinds o£ luvsit" 
mente. Add roe u 

Editor INVESTORS' REVIEW, 1461 &alf 8ldg,f TRIG A GO, ILL 



STEEL ENGRAVED 

LETTER HEADS AND CARDS 

ARE BUSINESS BUILDERS 

AMD COST BUT LITTLE MORE THAN OTHER PRINTING 

M. A. FOUNTAIN & CO, 



■fr KJLMMH.FH STELEET 
CHICAGO 



IT PAYS BIG 
To Amuse The 
Public With 



Motion Pictures 

NO EXPEDIENCE NECESSARY u oar la- 
itracttga Cock and "Eiutam Quid* tcJE% m. 
W* faraiih Compliite Oat^t# with BlfAdwT- 
tjmnic PMtcrVjVtc. i I matrons dramas brimful 
cf f..n, trjrc'l, iilhtury, rrli^ion. (cmpTraavc 
work inri Minify ] Llu>; trailed. One man Landuit 
AitnnlihkLg Oppartnsity la any 1 utility In* 
a in an with a llitle tminry to Show in rhurches, 
ichriol liriusrt, loiipc ball 5. theatrea, etc, 
Profit* $10 to omr $100 per night. Others 
doit, why ant. yoal lx's easy; write to ui 
and well tell y,^u. licw. Citalmtaa fr». 

Anuisement Supply Co., 471 Chemical Hank Building Chicago 




and all t-i (iew*ce 

to wen with rle 

to lit trad uee our GuuranL«ra Poultry and MmE 
Rcmedic*. Sstid rcrcotitrocl: we mflan busltieti an.L l uro1«h 
teft rolDreiicen. V- Ft. HitiLEK CO., X 4b f, bi.rJujiirld, ILL 
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beak drmting jssraroiEsi 



really combines six drawing instrument in one, and 
the most valuables Ones, Etay, imltldirtg Com pos. 1 :, 

Square, Piutr.-icMr, Rule, Scale, etc, 3 l i- finely finished spedal grade aluminum, smcurntely 
gauged, and can he carried in the vest packet. ThotisinJi :tre enjoying its manifold advantages; ; 
why not you? The price prepaid is bat Jr.cc, money back if you do not wish lo keep it. THE R KADY 
DRAl'flH ! INO [NsTRt'.VI KN I’ wiij mlvc yon many times its cost. Equally vaLu 
draws or to the one who is ju?l learning Stow. 




Equally valuable lo the man who 



READY MFG. CO., 604 Livingston B!dg., Rochester, N. Y., U. S. A 
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PR1TX & OOELBEL Mrfi, CD,, 



sg 99 Alabama street, Gntml KniiSds, Mich 



EUGENE DIETZGEN COMPANY 

131 Monroe Street, CHICAGO 

U9-131 W m 3*d UK new YOKK " 



UNHUNGtSCO 




NEW ORLEANS 



Moat complete line of 



Drawing Materials and 

Surveying Instruments 

Our Rapid Printing Blue Print Paper has no equal* 
Tha Celebrated VandykeRolar Paper for nine and 
Blaefc line prints. Send for sample prints, 

ALL GOODS WARRANTED 

WBITK FOE CATALOG "p”— 416 -pp* PBQFDfiHLT l LUO ST 'l>. 



ODE RECKLESS WASTE.— “This prodigkm« activity 
has built up ehiee mul see tea and launched a mighty cmn- 
nirree. Ha willed 1 ml ns tries directly support half & million 
people. This timbered area 1 » the richest natural treasure 
of the American continent, compared w ttlb which Ihn guld 
mines' of Alaska and Nevada arc of picayune value for this 
and Coming generations. It ]a so wonderfully rich a treas- 
ure that Its owners sire squandering It like drunken spend- 
thrifta. In these mighty western forests n hi 11 ion feet of 
lumber Is wasted every year — enough to build one hundred 
thousand American homes.’' 

What ai wrlier in the Online Magazine trays here of the 
]u tiller Indus l rj *>f the Pad tie northwest applies to the 
marvelous pnslueilon of wealth aud the monstrous perp*- 
l ration of waste 3u practically all departments or modern 
American life. 

We urc perhaps the most wasteful and extravagant peo- 
pie under |he sun, The latest praple n> 1 h± civilized, the 
Japanese, put vis to stun no. 

The march of progress in almost every line of Industry 
and endeavor in this country leaves 111 its path blackened 
trunks and bleak desolation. 

After 4 ?H> years of eager discovery and development of 
■our vast natural resources, we have not yet learned prop- 
erty to realise that they are not bound leas, not inexhaust- 
ible. 

It la In the wuHte of the forests that our improvidence ! 1 
finds its most striking Illustration. But mines, soil, gas 
mid oil reservoirs and (laherlen have been drained and 
drained, with little or do thought that either could ever 
be exhausted* 

Wo bear much about the wonder! ul utilization of waste 
by the beef trust, the steel trust and the oil trust. But 
dlii you ever try to compute the millions upon millions 
that have I wen sacrificed In the ruin of the independent 
compel ilors of tbetfe trusts? The crumbling factories and 
di mount mint's and wells mutely tell a and story. 

We have scarcely learned brat principles In the economiz- 
ing of Iron and other valuable metal?., but are as prodigal 
with them as !f the supply never could rutt out. 

We let clouds of combustible Root and pmnrtge escape 
from onr chlntiLcy tops ill- reekless pc lint mu of Ihe ajr, ruin 
of property and waste of fuel. 

Into our rivers and lakes. In the form of poisonous sew- 
age, go fertilisers to the value of tunny millions a year, 
which other people save, and which we would be doubly 
benefited by Raving. 

Jas. J. HIH onto expressed a vast volume of truth In 
the assertion that the greater pari of Americas progreRb 
had heen gained by ik?lug up the stored capital of preced- 
ing ages— something fur which we are Indebted to nature, 
not to our own intelligence or onenjii — 1 Toledo N>wp-Bee. 




KEUFFEL & ESSER COMPANY 






OF NEW YORK 
III Ea&t nadlflon Street 



Chicago 



DRAWING n ATBRI Al S 
SURVEYING INSTRUMENTS 



Write lor particulars about our new fit chan lea 
Steel Tape Rule. 



DO YOU WANT TO MrtKE MONEY? 




Agents wanted to sell out STYLQGRAPfllC aod FOI NTAlN FENS. 
Write for Catalogue and Agues’ Discount, 



J. L. ULLRICH © CO., 



27 Thames St., New York, N. Y, 
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GASOLINE SOLDERING IRON 



AND BLOW TORCH 




EMMELMANN BROTHERS MFG. 



Yoti coeld not think of any pUce $o difficult of access 
that this little, easily carried tool, could not be success- 
fully taken, and used there. Let ns tell you all about its 
really remarkable powers of economic helpfulness. This 
we do tn (we think)* a raiho" fetching little booklet 

Shall we mail it ? 

CO., INDIANAPOLIS, IND., U. S. A. 



IMPROVED METHOD OF MANUFACTURING NUTS.— The 

Usual method of manufacturing nuts. In which the heiRpona 
arc blanked fro hi a piece of bat Steel mid itiru punched! 
out in the center, luvolves a ecm&lderjible a mount of «iUlte, 
but in the patented process here I ] lu Pirated one ton of 
steel wJJt niiike practically one ton of blank nuts. 

The Improved method (TuiRtst* of cut tine Manta, A, of 
such a form 1 hat [hey may he produced front a long bar, 
without an? waste, «nrl thE*n bending tbe ends around to 
form a cylinder, B. wliJeb Is placed In a tile and pressed 




tub? the required hexagonal shape of the finished nut, C, 
The resulting react lii the side of the nut, instead of 
being au objection, proves to be an advantage, for the 
nut may then tie tapped, a trifle UmlersEse, thus allowing 
It to upetL slightly anil Perform Ibe funriLon of a lack nut. 
Perhaps simitar Improvements are possible in methods of 
manufacturing other articles of a like nature. 

» * » 

A PARTICULARLY USEFUL BOOK. — We have oft more 
than one occasion coin mended that interesting and useful 
publication Popular Mechanics to our readers. It still 
matutains itt> excellence, and fnlfHls Us miMon of supply- 
ing information ntwjuE mechanical contrivances, new and 
old, written so that anyone can understand It, We have 
now ty acknowledge h volume of wme 2 IX? odd pages en- 
titled "Popular Mechanics, Shop Notes for JtKifi." it Is 
really h ri d lec t Ion of the same matter which has always 
formed such a valuable part of the aerial publication. It 
tells you the "'easy ways to do hnrd things of dally use to 
every mechanic," from nil the liest authorities. Published 
at 50 cents, really only a nominal price hi relation to its 
worth. It ought to bo 3n the hand of every mechanic and 
every student learning handicraft In the technical colleges 
and schools In i he Commonwealth. It Is most carefully 
Indexed, and 1 r In fact a veritable encyclopedia of useful 
hints, recipes, etc., pertaining to mechanics. The publish- 
ing office is In Chicago, 0, S. A. — From, Journal of Com- 
merce^ Melbourne, Australia, 



EVERY BOY 
His Own Toy-Maker 

It'tolla you bow to make a Steam 
Kasine, a Photographic Gamers, 
a Windmill, A MiCTOBCope, an 
Fleatrloal machine, & Silvan io 
Battery, an Electric Telegraph, 
Jia E Lecft retyping Apparatus, 
Telephone, a Kaleidoecope, 
Menlo JLajiteni,an iEolIaa Hai 



how to make kites. Balloon*, 
Paper ioie, Mnnhi, Card Racks, 
Wagons, Carts; Toy Houses. Bnwa 
A Arrows, Pop Guns, Slings. 



an 



Stilts. Fishing Tackle, Rabbit and Bird Traps, and many 
other things, and all is made eo plain and, simple that any 
boy can easily make anything described, The whole i»il- 

lust rated with ro than tfflniindBonie I Hast rations , Tins 

id a gniBt hook h ad you should not be without iL rticft 
only 10 pwlEHild, 3 for £5 cexiMj, Addreaa 

American Supply Co., 5&Q L Minnehaha $L St. Paul, Mina. 




The season is here to 

MIKE MONEY 

Get started early. 

$40 to $75 

A WEEK 

Cit be made with cue of 
these 

Steam Peanut Rotten 
and Corn Poppers 

3. DUNBAR & CO* 



i’ll Hon St- 



Cat&log Fraa. CHICAGO 



ARITHMETIC 

S EL F- FX? not despair because t h rough 

TATirU'r F 011 tav* forgotten 

1 AUunl what yfra once learned about 
Arithmetic. PROF, SPANG KN- 
BERG’S New Mktewjp require** no teacher, 

157 pages; sent prepaid on receipt of 
6oc . Ih $ tamps . Edition do luxe Si . 

GEORGE A. ZELLER BOOK COMPANY 
S3 S, 4th S*, Louie, Mo. Hat'd UflO- 




THREE MONTHS— 10 eta . 

Lot us send you a trial subscription to nqr finely illustrated 
(CJL m OX RICIAN A Nil MECHANIC. Prac- 
tical directions for all kinds of electrical and mechanical work, 

S. M P Sampson Publishing Co., 6 Beacon St., Boston* Mass. 



Be Your Own Bossl 

MANY MAKE |3 000-00 A PEAK. Yon have the 
same chance. Start a mall order business at home. We tell yon 
how. Money coming in daily. Very pond profits. Everything 
furnished. Write at oiwe for our "Starter’' and FREE particulars. 

P. JM- KRUEGER C0.» 155 Washington Street* Chicago* III. 



fift WATER MOTOR M .° $1£2 

iLmrIJf Lopfter proportionately tow. Attachment Rune fan, gqpdII saw, lathe # 

sewing machine. Power depends on water pressure, As orders will be filled in the order 
of receipt yon should send for free circular today. For engineers we alao make Engine 

Indicators, Reducing Wheels and I IDDlUPflTT C C £ C Ml HElAIADir II ft 

Planimetere — catalog also free l™Wlrl I 9* wi tt MWij RtWHURj Ra tla 
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A Safe, White, Powerful, Steady 
Light* Brighter than Electricity or 
Acetylene and cheaper than kerosene* 
Over 100 different styles for in and out- 
door use, No Grease, Dirt, Smoke, or 
Odor. Write for Catalogue stid Price List. 

Qwprik of Original PaUnU, 



Produces 100 to 2,000 candle power. 
AH kinds- of Fixtures and Lamps 
for all purposes- 'in and outdoor. 
It has stood the Test of Time, 
Every Lamp Warfuilrd. Aernli Wodih] 

THE BEST LIGHT CO., 

324 E. 6th ST., CANTON, OHIO. 



Dynamo -Motor $3.50 




fA Dynamo and Motor In One] 

Aa n. dynamo tt will light four 6-e.p, 
lamps Molly; operate induction ceil Id; 
charts storage batteries; deconi pose waicr; 
electroplate* etc, As u motet will operate 
«rwlOe machine, Jewelers* lathe, emery 
wheel, circular saw, advertising devices, 
and other useful appliances* 

New idmlel Motor, Ij.le, postage 30c* 
A flnft new motor at a bargain, Send stomp 
for new catalog* 

AftKOW E1KT1IC ZK II J 5. C114I St., Chluft, III- 



FREE IHKWF8 BOOK 

Wc will on re*iLie6t wart tn you fMrt|«l<l p tin* titK>lr, thn^nr p]*n4 

Tsj which rum can soenrs any uticlo in our met Writs 

today — iJciti'i ml ip this chance. 

I* ANDRAE & SONS CO, 117 W. Water St Milwniifcea. Wia- 



$ 3,50 EACH <<o 

"Wc arc closing out the fast of a job 
lot of P. W* motors at a lacriliqc price 
of S3. 50 each, complete, ready to run. 
These are bi-pnlar motors, whh lam- 
i ltd ted armatures and bronze bases. 
Will develop about 1-40 horse power. 
They run well on f rom I to 6 cells dry 
battery. A great bargain and there are 
only a few left. 000 £ R TG-OAT if you 
want a good motor cheap. Pfl RSELL & 
WEED. 129 W. 31st St., N. Y. City. 




rmer price $6.00) 




VENTRILOQUIS 



LEA It h' ED UY AW MAN OK HOY AT HOME. 

Email cost fJCUil to-ilaj’ ?C. ntump for particulars- and proof. 

O. A. Smith, Room 134 2)10 Knoxville Ave., Peoria, 111. 




FREE FOR INSPECTION 



Yea Have Five Daya to TfaoraufUy 
Examine the Bocks in Year Own Horn* 



• JV«U — Enlarged^ Revised^- Up-fa-Date 

CYCLOPEDIA o' DRAWING 

Four larpe volumes — £,000 pa?es — sine of pace 7x10 laches, bound in half red morocco leather^ 
type is large* new, easy-to-read— fully indexed— the most practical wot k on drawing yet published* 

SPECIAL PRICE, $12.00 For 30 Days Only REGULAR PRICE, $24,00 

C. Just the set of books for the Architect, Draftsman, Designer, Sheet Metal Worker and 
persons in general coming in contact, directly or indirectly, with architecture. The Cy- 
clopedia is compiled largely from our regular instruction books, which have been tested 
by thousands of practical men. E,ach volume contains a series of best questions io em- 
phasize the vital points. Prepared especially for HOME study In a simple, plain, un- 
derstandable manner. 

You Have Five Days to Look It Over 

If satisfactory in every way, send us ?^-DC and #“2.U0 a month for FIVE, MONTHS, If you don’t wish 
to keep the books notify us and we wilt send fur them, paying all expense. Remember, investigating is 
not subscribing. you save IliOO if you order NOW. Cash Slh.W). This liberal oiler is made for days 
only to interest readers of this paper in the superior cor refund euro instruction uiTtned by the AMERI- 
CAN SCHOOL. 



Write today. If you mention the dale of this paper 
you will receive FREE our 2UH) pane hand-book fu]] of inter- 
esting information and describing GO courses in Engineer- 
ing, including Reinforced Concrete t oiiatrtic Lion, Car- 
pen try mul Building, Sheet Metal Work, Heating, Vent i- 
latintr. Plumbing, Gas and Electric Lighting, Mechanical, 
Perspective, Fi ee-lianri Drawing Pen and Ink rendering, 
etc. Mechanical, Structural, Steam Engineering! etc. 



AMONG THE CHAPTERS 

Mechanical Drawing, Architectural Lettering, Pen and 
Ink Rendering, Architectural Drawing, Perspective Draw- 
ing, Shades and Shadows, Iimnaii Orders of Architecture, 
Working Drawings, Machine Drawing, Shop Drawings, 
Machine Design, Tins [milling, Sheet Metal Work, Sky- 
lights, Roohug, Cornice Work, etc. 3310-5!* 



AMERICAN SCHOOL OF CORRESPONDENCE 



3318-20 Armour Avenue, CHICAGO, U- S* A. 




POFTtAR MECHANICS ADVERTISING SECTION 






SUCCESSFUL 

Draftsmanship 



TAUGHT PERSONALLY AND 
INDIVIDUALLY BY 



CHIEF DRAFTSMAN 

of large concern . ivho guarantees you a first 

JrultinS." room know leaf'd, e\ per it nee u.nd ...... 

■sulurk'J position in few months, linmc in struct ion. 
Complete Drawing Outfit, highest quality* free. 

cAddress, Chief 'Draftsman, Ow- 19, 

Engineers' Equipment Co*, ( Inc. ) Chicago, 111. 



c VALUE. $1 3.85 
■ REE T0 MV STUDENTS 



Delivered at once 



“Thoughts That Pay” 




Do you know that you Iv-ive thorn? 

Your ideas may bring you a for- 
tune If jiropoily protrUod. 

Patent What Yon Invent 

Now book t 1 ISinij what to Invent And how 

toobt'illM PiHlont. sen* FREE. 

$ 1 * 000*000 offered for one In- 
vention. 

Send sketch for fro report as to patent- 

sit i Lilly, 

Patent obtained or fee returned. 

Pei ton s advertised, for s;i3e* free. 

CHANDLHE & WOODWARD 
Patent Attorneys 

m F Strict. WASHINGTON. I>. C. 




I TEACH SIGN PAINTING 

SHOW ['A HP Wllffft'G or LFTTKftlhG by mill «a4 
. i t. mti 5 L‘-di L i . Oiilf 1 i<‘IJ iiut tivcrcmwilnri IMf 
i I-.IHJCM uiicquilr-iJ Iw'KiiPt lintrlinl, pur*cm;il 

■ i Eiwy term? W'nLd 

C&AS. J. ETruONfl* Fmddent. 

DETROIT SCHOOL OF LETTERING 

DI-PT. PM. DETROIT, MICH. 

"OldfiUnd ljirp^.t &lkwl pf Ela Kiafl." 



LEARN WATCHMAKING 

itafiiii-'l, fin'-Rl iti'b bdsflr— C onj [ rfinjut M dlwiij * lii dc-iijLiuCl. U e tench it 

thnrvnchly in a-' nuijr month* m it formerly tuofc T#jir». P»ii* iwij wiih 
teiiKou s a ppin-jF 1 rihi 1 1 . Ato-iiuy earned while studying, FoaitiuDi hct u ml . 

Send fW ml all .g. 

SI". LOUIS WATCHMAKING SCHOOL, ST* LOUIS. MO. 



Engineering 

C£Htt|)li-lo nmi ulif.rt fr.u Thf’I'fiiiffTlIy fliiairipwl cuginc-prinK- 
S-Iior Vi'iiRK 1'tHi.H TIIK HUlIN MNU. s>b. fl.tiv- Ml s-t... I « Mid l.l«- 
tttanl I ii ffiB w rmc t'vpanm liwr. A-sriniinwiihiimns the h« T Schuo 
lit yenr. .Studeiiti may enter any tine . i e - 1 nidotirp *h:uhl and cLol 1 - 
trical ocitirmsi. Send r>r iiral-igim Ale ut iniiL mu rhU ijj which inl«rc<-t«4. 

HIGHLAND PAltK GULLKOK, lie* Mcj 1 ii*h, la. 



LEARH RIGHT WHILE YOtPRE AT IT 

A f.l] iud 4 M*fl>Jj (.f LHlirrj' il.in ,n S.jir- .lO On*" 

|3p*. Jt ia.-i H .r.n. a. I .^^.nbUT F! : hp . . jILi.' tpu^hi 

a,<N Id yiMlify IhMiMlT* IW tali* Sn Ih* M.fld# 

{U.rrli.. Hu li>: la l.ujll hr c.jrirf|-jbi.Ur¥. t'LuiJr.-.!* Hl*T ^ - 1 

. . p i ;_m_ S -idu * 1 1 * Lu'i .1 l-j * i |c ..■ ..r*. n-rf 

J 1 e.sJ .. lu.Ic .1 :m 2 S 1 l-it •. 

CHICAGO NAUTICAL SCHOOL 

10th Tear 

1624 MuiCiilc Tempi* * - Chi^ura, in* 

Wr L IFILECJJf, Print {pill 
hate Lieutenant, U. £, N } 




MECHANICAL, 
f LECl RlCAL, 
STEAM, 
crviL. 



H OR 0 LOG t C A L DEPARTHFNT 




EtlLAU LK Y Pt>L fTECHN I I ' 1 NSTITl'T 1-1 

I^rioirlj PaTMim H 'idN vir •! laitilntn 

PEOKIA, ILLINOIS. 
LAMEST and 8 EST WATCH SCHOOL 
IN AMEtUCA 

We tearli W.dch Woik, .1 ■■ «-c Stj, EniinniniTj 
Cluck ki ik, u fries. T iiiui rctaonihlo. 
EJ.Kirl J.J..1 (uOiaia petu^l ill (..wiicrubC 1 

rate »■ 

H+jid fur ClUlng of TnfanmUon. 



TELEGRAPH 



OPiRATORS NEEDED 

Our sohiHil emUtrsH-d by of- 
ficials W. If. Tetejiraph On. 
L t J LuS I read* . Total ccwt, tuition , boan] , room , 6 niutiLl i*' a uirae. 
P.U.enil hendUred, Elr>me Ptudy ( 'atsiloc fri“ii r W r rl r« ttlday* 

DODGE'S INSTITUTE. Laeubt Si., ValparuisM, In*. 





LEARN WATCH REPAIRING 



Tt's a trade easily Loarned. We Bbow yon hnw abBolntnnly Flil'E'i OF 

OllAliGH, Our rompioie UldHfrftttMl n l>ool£ enables you in do tbs 

wurli ut liumo. kI sbu yi m #\-«rv adriLUtiiut) .1 tin- [Ltjore&Lieo, \ 'i ^Tlt t 
TJ4JN BOOK AN 1 > GIlMl'UlTK tH TFIT 1 1 F Y1IUL» HY LYFRKSS, Send b : nr Wpo fre.‘ . ntnlnpue 

Of WAtCliiH, I 'iutucPluLp .Tt'vvldry, (JDwkM, Kilirrrware, etl'.i With eODQrfpTItlRl tl |FC(>HTit^ ^rmbtJnp; ymi in buy pond »[ xrln ile^alo 
prlew. k w \ii ill jj l-i i send you L'ea nf i'Ijuf^u our WatWuoaliers’ Tool and Material Catalogue witli ilELi.-trat.ed Inetraetli m hook. 
Write today. HOG Kits. Till 1 It MAN & Ct>. 

M tn 41 ! ^1 ir-li in 



A T*.. iTli i.H JT.. Ill, IT_ A 



. T -i. h ivn I a t rii r W Is r i I i-* ^ r ■ 1 • h S 4 r t-i n lr IT mi 
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POPULAR MECHANICS ADVERTISING SECTION 



A SECURED PROMPTLY and with special 

p H |\J I regard Co the Legal Protection of tho 

* i * X AJI ™ A n/ InTeotioft* 

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 

GoDAultaiiod Free* No charge for opinion te to the pite nubility mod Commercial VuIlpc ot Inventors' Jdeia. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 

SHEPHERD & PARKER Patent Lawyers 



fileals, traili, Trite Herts, ftpyriibb* Y-iildi ty Kcjjofts,. IitrLi^cment Contests, Pileat Salts CiaJuttHf la 411 States, 



References r 

American Water .Motor Co., Blum Shoo Co., Salisbury 
Tiro Co,, Wlnffot Concrete Machine Co. f Barks biro Bpo* 
clhlty Co,, Stewart Window Shade Co., Century Chem- 
ical Co,, Richmond Electric Co , National Electric Worts* 
Murray Engineering Co,, Globe Machine and Stamping 
Co., and Morgan Engineering Co. 



"Ourltif the pajrt |£ yeara Mr. Shepherd, of Shepherd ® 
Porter, hu obtained for us n great Orndf ItnpOrUfit patent.*. 
Wfl Iuto DO bciHitjiCioQ JO heartily recommending him to my 
40$ hating peed of tho serves! of a patent attorney.'' 

Hfll. l.-fftnii CASH REGISTER CO 
Mr. J^rkor on November I, 1 90S, resigned hid position na tm 
Ouuniuer tu the 0- 3 Patent Office to enter this flnnu 

Address, 210 Dietz Bldg., WASHINGTON, D. C. 





Just What You Need at Home 

For doing the necessary repairing of “every day” jobs In 

your homo and doing them right 
—there Is no better or more prac* 
tlcal article on the market than 
the N o, 602 

“NAPANOCH” 

Pocket Knife Tool Kit 

It embodies all tho Tools required 
—a Pocket Knife— a saw— a Ream- 
er— a Fite— a Chisel— and a Screw 
Driver. The Hag (which we pro- 
vide! holds all the Tools— It c«n be 
carried In your pocket. No “hunt- 
liiK* 1 or ^fussing" when you want 
a particular tool— the NAPANOCH 
in always “on the job.” Sent post- 
paid on receipt of the price— 

82*23 

Guaranteed UNCONDITIONALLY 

U. I ULEfiY CO*, 7F Warren Street New York, N, Y, 



Bound Volumes of Popular 
Mechanics for 1906, $2.50, 



THE MEN OF THE HAIL. 



Through Titan and ttmu-e In h fur Urns race 
Bpum lag the midnight gulf?, 

The sign] steed rt-i- Is * in flying Wheels 
Over the shining rails; 

With good cigars in the sleeping fur*. 

Cozy and safe and warm, 

Ye pMy siujtll bend Eh tliE" iieinilnnp H|iee4 

And the men who breast the Hturrn, 

When (he edffhal Herns and red light glares 
Out uC the darkness dread* 
ftftmi time is there for ofttii or prayer 
By the men who rirle ahead; 

With rapid thought is rli e* quick deed wrought 
That checks the rushing train. 

And lt’8 hit or miss, an the air tabes btsa 
And the brake rode grind ami strain. 





Do You Shave Yourself? 

Then you know what it means to havs 
the ballon cientiik' outof ronr ■hRTlmr 
brush. fltleklns In the lather nod getting 
on tho face Cnnytra realiiS how much 
easier ALid plena -<nter ItwiU be to hlinro 
wlihithe rig tit aind of a brush? Ttm new 
EveriHPtiujr »lum liium ^hnnujf 
brush in made at thnl the hairs can 
never crune out; bjn new inethiwl fhey 
aro riveted with an aluminum ferrule. 

Use the brush a year, thou tty to pull the 
bristles nut- If jrou can pull Out a tdtlgle 
fcrletle, we'll give you anew brush free. 

This \h our positive guarantee, Brush 
in tnntiu of very In French bristlee* ce- 
mi- nted and In pure aims i in mu fer- 
rule with h black ebony handle. Intro- 
ductory manufacturer's price* French 
Krliitbi 8Gc» kUMBadjer, $LflO, PURH 

ERhvrSs AlUMINCM BRUSH CO* raDGSR 
3S3 E. Madison Street, Chicago. $1.50 



'Tis I heirs to dure both fl^l]l ntid f:i3r 
Just sis Hie Lord winy send, 

W3 th steiHlfn-t heart frum rise whirling start 
To ihe good uf evil t*m|; 

It f N nil in the work, i b*niu r bi Death may lurk 
In the murky gloom before. 

They Jiuigh nt f r In sLte ruddy chare 
That siren ms fr. m the furnace door. 

Now ibis la the dream of the sons of steam, 

Men of lire cub and roll, 

*‘A level track mad no looking hack 
From l tie lure of the homeward trail; 

We’ll strike right through on n schedule true 
And never a moment Isle, 

For there's no delay on the rigid of way 
When we pay mir debt* tat Knit 3 ,” 

— George T, Tardy in IT R, Trainman's Jour. 



GOLF HALL MARKER,— Flayers of the popular game 
will appreciate a new ileviee which look? like a lemon 
squeezer and when the ball in inserted and the handles 
pressed imprints the name of l he owner on the ball. Tills 
prevents the caddy from selling just balls to their cuftgtnal 
owners. 




U 



* NULITE” 

LAMPS 



VAPOR 
GAS..,. 

We manufacture Table 
Lam ps , w ul l Laiupu.Cbande- 
tiers, Store and street Limp 



Tim Largest Line on tho Market, 
our Free Catalogue and prices, 

cuirtc/i cm ih Ilf.HT rn IW*At f 



FOR 
HOME* 
STORE 
ATSD 
STREET 
Agents are 
Ttolnlug 
Money 
and Systeme, 




Write lor 



rHiriao 



New York Laws Are Best 

for your corporation $lOfl covers nil foes for any capi- 
talization np to F.l&riYML We a tso aetuiro copyrlgbU, roff- 
istcr trade- uiarkH and labels and collect debts. 

Incorporators* Aid Company 

90-96 Wall Street NEW YORK 





XEnSiNlCAl. 

WORLD 

MAGAXIN^ 



lit h u 






COUPON \ 

flip Mnin) 
ffftrld PlftllD^t 

3316-36 l rtf'- iar 
,*Tfc, Cfeirp.?v; 

In ■ceurd- 
*hre Tflth 
your *rnwitu 
pjf^r, 1 cneTow 
II .iO.Tor whlvh 
pbsFj #t;ni 

IBB The Tm!i* j 
igLnl TfgrEd !■(• r 

ktlaft for 4h0 ( 

J e*r%ilTid.iind* 1 

HltiD, one toI- i 
It mo FnaUeftX 
L*mpi»i Ln FJe*« 
PM. MR 



Close 

the 

Circuit 



J (CIT liEREj 

Void After Jan. IB, 1907 



T HE average man finds a knowledge of electricity of practical everyday use* In this age, 
when electricity is used everywhere for all sorts of purposes* it is almost essential that every- 
one should know something about the Fundamental principles. It will often he found a big 
convenience to know something about electric wiring, particularly wiring for electric bells, bur* 
glar alarms, incandescent systems* Another popular feature of interest is the study of storage 
batteries, particularly as regards portable batteries for automobiles and boats. 



PRACTICAL LESSONS IN ELECTRICITY 



it jut; what its name implies. It is a book of 300 page*, handsomely bound in red buckram, printed on Tints 
quality of paper, fully and completely illustrated throughout, It is full of valuable tables and formula:. Just 
glance through a few of the subject* from the Table of Content* ; 

Storage Batteries; Types, Char gin*, Troubles Electric Current: Giving fti! I explanation and 

and Remedies* portable Batteries for Automo- meanings of all Electrical Terms, such as Volt, 

biles and Boats. Ampere, etc., Complete Sets of Tables. 

Elements of Electricity r Magnets, E s perl- 
men ts with Magnets, Conductors* Insulation* 
Electro typing arid Electro-Flat ini, tbs Tele* 
phone, the Telegraph. 

The subscription price of the TECHNICAL WORLD MAGAZINE now is f LOO the year* 
Beginning January IS, 1907, the price will be $L50 a year* If you will send us J1*4Q now lor a 
12 months’ subscription we will include n copy of Practical Lessons in Electricity* This is less 
than the price of the magazine alone next month* l ake advantage of this exceptional bargain 
now. Clip tbe coupon to-day and send it to us with $1.40. You w r i!l get the Technical World 
Magazine for the next 12 months and Practical Lessons in Electricity will be sent you imme- 
diately, ell charges paid. 

THIS IS VOID AFTER JANUARY 15, 1907 



Electric Wiring: House Wiring, Electric Bette, 
Burglar Alarms, ric., Inside Wiring, Arc 
Wiring, Arc and Incandescent Systems, etc. 



The Technical World Mag. 



azine 






la not technical in its ord in ary meaning. It Is 
a magazine of timely, interest in and in- 
Blructiva information. It is read i*ec&PSV if 
enlightens and benefits its readers. It is 
popular because it contains information that 
intelligent people like to dLsictiss. It is a 
home magazine far the business man -the 
wage earner^ the man who wins bucccrs 
tbrotttfb the use of his brains. It combines 
the breezy, absorbing, lane in King features 
of tbe best fiction magazines; it eliminates 
all the sEufsish, dry suid uninteresting feat- 
ures of the ordinary technical magazine or 
trade paper; and at the same time it retains 
I rum cover to cover an originality ind style 
that is all its own. 












Aftrr ■ three month a* trial* If yoo don't 
wont the masaliiw: or the book teH us so* 
and get your money hack* That f ( fair, 
isn’t it? 

PLEASE MENTION POPULAR MEC1IANIC3, 



1 Samp 1 


H Address.... 


. — * 


rP# 1 
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TRY OUR 




INCANDESCENT 
LIGHT 



7 100 ^ 
CANDLE 
POWER/ 



§Ufl VArOn LIGHT BOX 118, 

Liocascfl ol the Campbell uaiiin. 



vjihivni Wt 



The “CHICAGO” 

Automatic Temperature 
Regulator 




Tfie best device for controlling your 
heating iystem. 

Even temperature at all times. 



Time ‘Sd 
Attachment 



A Foci 

Saver 



V ,1 • 



Put in the coil and 
it will do the rest. 



This attachment atone is worth what wc are asking for 
the complete outfit* It will check the fire during the night* 
until such time as you may want it warmer in the morning* 
SIMPLE DURABLE RELIABLE 



TheChicago Heat Regulator Co. 



Dept, P, Suite 322, 40 Dearborn St,, Chicago 



The Sun Never Sets 



WHERE THE 



BRILLIANT LAMP BURNS 



ami no other light Is half s* g**d or cheap. 
It's- economy to use Ilium- a dilute of to 
75 per o nt over any other an hid a) 
ilif ht* which 1 h demonstrated by the 
many thousands in use nil over the 
wo- hi for tho liisr nJneypnTS* Write for 
F. M. CithTlnRU®: It tells all about them 
and our systems. 

HB1LL1ANT GAS LAMP CO. 

4£ M»te St.* Chicago* lit. 





TYPEWRITERS 



ALL 

MAKES 



AH 11«! Suntiuhl Matldutt BOLD or 11* MTU AST* 
WILMIU allitOH N'K'ICb PlLJLKS,, iUriwonc It T >i I Air 

TO APPLY OS’ PKITfi. SMppt'l with piinlct? n* 
cxnTninAltofl, t&~ Writs for JJLnstrjfril I.Tatilni; 
TYrKlVlUTFJU klftHUCl. £02 Lisialie at., tlllCAtiU 



Id ns sen d jon os r 
HOW complete S**v- 
iii£ Mnchuw catakip 




JL’DSOM A. 
TOLMAN CO. 



7705 Yftdlm Are. 
CMcift. Ilf. 



If foil aro in ihf mrirt^l fnr 4 ^minr M-lch I tifl at <M s..-i -L^ i - 
sifr tci fsoir* otia at tho TERY HluHLsT CiltAfir: at tt I I ,* I W J [< ■LE- 



SALE FRICL^ pom awa ft to ytiurmolf m in Tsotients Hrdhrbtion (rtmiut, 
Mur rnlnJog isfh-D HI pit coin f‘ lots bwk of it* kind i*-. ar ; n » . | ft( ,.i 



hf, Kr-r. i f.M a E^c 1 1 a: tx i . v f n e: i. „ for-T n ] is w 0 i . w* i. m i d i y < \ „ 

O-Itr In rui "j fart urff, tii?taiihij V, K know Out OUR >1 N i i \ WJ ][ Hand Itie 
U-M; I nit m o-d^-r fr «vc wn YOU th Hi a teeter machine than OURS cmi- 

vV- 1 |' e !""! lJ .* ,|t fr ' T A ^ V P»C* irtU rlw* i n# in JO Ql huTid-j on OX F: 

J FHLK TRIAL, If y-fta win p®nd hb j&u r name an n pmtal card or 
■ i'll fi fj wq will B&ii'.L viTfi frs# tii i r u-uiaVi^ vrhicH tells all nhciui th is 
eIF*r and allow* a complete litienr Saw inn Machinal at FACTORY PRICES, 




V"'i t:l-. s-reiIf Hscura thin ol»iK"ra1cs HfK’Js ins Chair Iby flirEng tlis 
.tl 1 '. : I. riilX HcjSiDS itiren v.iili *IJ KiMoJa purrhaaed fnifti n,ir r»i*h'K- 
li ii'l 1, r- \ FFWTMi SAAC'lilXK ■,.! llel h iin:3 until Joll lihvo txamiiLSd 
. u i 1 .■ O’fiM'.i / . premium effw. li will pay yon to EnmatJijf*!*; nnw. 

■ ' -t . : , 'L : hi 3.1 CArd. for Cltalof F, ai:.i.L uLlr prfltniuuj ufler. WRITEi 

FOB IT TODAY 



MEDICAL SKYSCRAPER.— Quo of tile groat 15- 

story j’kyKi ifsjn.-r^ jrt Chicago Is occupied exclusively 
by <Uh L.tr-: arid dentists. the store on the 

lirs-t Th ur i - a drug store. Only tenants wfiu arc In 
cm i,i « binding In their profession can secure space 
in the building. 

♦ » + — 



The song of a canary bird was carried over the 
telephone wires a distance of 10 miles and could 
bo plainly heard, at the other end of the line. Two 
men were holding conversation when thq bird iiv 
the home of one of them began to sing. 



Fourteen years ago a bottle manufacturer, Claude 
Boucher, of Cognac, France, was forced to close 
Ills factory by Hie continuous strikes and exactions 
of his employes. He then set to work to Invent 
a machine for the manufacture of bottles. This 
machine is now in use in various parts of the coun- 
try; 250,0'hl hot ties arc turned out by it daily. A 
single machine produces 35,OOh bottles in 24 hours, 
and anyone can learn to run it In a w r eek. The 
bottles are stronger and look better than those 
made by the blowers. 




121 G II SPARK PLUG 

Ymu will not regret it. Highest Grade, Every 
Plug Guaranteed, writs tor Ouk Booklet on 
Complete Electbio LiuBT Plants . 

RJchardsan Engineering Co,, ■ Rivemie Place, Hartford, Conn, 

PU'ttfic Jf<urftorr Popular Jffcftstalfg 







Positively the most powerful battery motor 
made* Will run on a single dry cell. 



"Anti- 

Doc" 

Medical 

Apparatus 

Price 

complete, with 
Electrodes, 
aa shown 

$ 2.00 




We Manufacture Over 1000 Electrical Specialties 



Manhattan 
Electrical Supply Co. 



17 Park Place and 14 Murray St» t New York 



Fifth Avenue ) 
t linage J 



Factories 



1 -Torsey rsty. X. J. 
t llumina, Ohio 




NGINEERING 



.HAS 



TAUGHT 
BY MAIL 

PUT""' 
THOUSANDS 
OF DOLLARS 
IN THE POCKETS 

OF OUR STUDENTS 



positions. We 
can lift the niup 



Ton wsl:I boa*, 
tonieliyil to TOu 
Onr ffet ill unrated 
It tells you how 

Onrpilctlcnl nuitlrcnir. 

WS i*nable ttlOUHIlda to 
Pnrn (rood ealnriti* And 

helped them do it r Wo .... ...... 

for yon. Cqursi'* In ElertrLCiii ^nginevr- 
Kream and Mcehanlcnl Enuiutfirini;, 
tleetrjo Uphtinff, Bnilvtim TelcMrapby , 
Mechanical Drawing. Dynamo Ten- 
tdera, MotormoTL, Short Ptoct. Courier 

ip tj t? |r> -Op« f ii tl-I I : rij frjw *■ lil m 

, ™ ptVtElkd. fr** ct i .r.-i, ‘i-.l'h 41. 1 

I J-U r j I 1 T ill i a f. . f I". IrV. Ap. 

I pi^Liw, Writ* fur Put frtr IT,i*fli*t*d hot *, 

ELECTRICAL EUGlrtELfl INSTITUTE 
Dtjl. ft. ZIQ AW. S3d SI.. Hnr Tart 




••HOW TO REMEMBER” 

\k L’ilIiI ir (idiYt! 



You are no greater Intellectually than 
your memory. Baiy, Inexpensive. JiicKawi 

inriimr ; fdw* kmIv uiemciy for facet, utnvcl. 
Iwalnrau itudLeu, ciiij renaLlan ; ittvsla-p. will, 

f* ej 3;. I iC i prafci UR , pe |r«£ms] it if , 8*ik 1 (nr Fran lUinfclrt. 

Dickson Memory School. 7 US Kimball Hall, Chicago 



WATCHMAKING PAYS 

GO Million Timepiece* to bo Rcjuiirwl! 
Accurate time no absolute necessity in t,ho 

buai ocflH world. When “time Ea mo tu y . " 

the watchmaker ftete hig thevre of profit. 

Learn Watchmaking home 

by the lie ^plmn Chart SjRfem, copyright- 
ed and patented, fjiropl**, praticnl, np-to- 
the-niinntn. hwlilon* for graduates. 
lion k let Free Write today. 

The He HvJniri Wup'h twliiml, lleptfiSi Adieu, fad* 




Write f&r on r frfti? tH*klet — a 

"HOW TO Be A 
WATCHMAKER” 



Sterne's School of Watch making 

903 Globa Building, 

St, paul, - Ml Bn* 



BE A 

WATCHMAKER. 



CTI TFlY High Grade 
^ ^ Y ^ Instruction By 
if A W Correspondence 

Peurfcvplli Year- 

Prepares for thy bur of hh^ Stole. Improved 
methyl Of instruct inn, combining thfl Text-Book, 
Lecture and fJu?o Book mnthoria. Approved by 
the hnni-h ami bar. Three CduUh'P! Onllece. 
Foel-Griidoftti- and liuslni^w Law. Uniform rate 
Of luUion. Write Ccwhiy fef Culiil-Oftne. 

Chicago Correspondence School of Law, 

Reipsr Black, Chicago, 




LEARN T9 DRAW FOR MONEY 



i->t-ry newspaper. timgustjue. mi ver Using 
finis, pub I tidier, engraving linuse needs nn- 
ts . Ordinary work big artiste receive from 
f2f> to ■5F 1 ■ m ► st week; the li el shed artist 
cornum n-J^ his own price. Women can do 
this work ns well ei 3 Dion. We tefnh 
Drawing — nothing else — “pt it’ 1 eight 

years. Owing to flexibility of courses,, 
each student receives in* l met inns shaped, 
la individual Peinirelnente, to cultivate and 
develop originality and "‘get ‘abend' 1 abiL 
ity, Teat Lessen Given hrst to determine 
what you kmiw; then yon get training you 
need— ole men tar j nr advanced. Special 
elective leesontf giver at atndentV option. 
The Author nf ihc Acme Courses Is nlso 
Chief Instructor anti gives his entire per- 
sonal attention to developing student a, ll.V 
Ingenious original methods the ccmpetllive 





feature of class room is ineorpnruied in 
fi [ min 'ill's Vvi-rk : Camplete L-.ot uf eight 

art casta, mate and female ( 1 □ D tbs. boaadl 
givEti free With course. Sati&fiedL students 
all over the world. Sincere 
faa examine regular lessona he fore 
merit. We teach thoroughly hy mail: 
Commercial Designing and Loitering. 
Newspaper, Magazine and Book Illus. 
Caricature, Cartoon and Comic Drawing. 
Mechanical Drawing. 

Architectural Drawing. 

E licet Motel Pattern Drafting. 

Special School Teacher's Course, 

Write tmd loll which ernsrpsy yflii wlsdi to 
utility, UVe will send full Information by 
return mall. Do It now. AC MB School of 
Drawing, 1&& Acme Bldg., Ka1ain«oo, Mich, 
t’orresinuu deuce or Kciltlenl I instruction. 



Pteasr M rut inn Papular Mechanic#; 





MANY ol th e leading CENTRAL STATIONS and INDUSTRIAL CONCERNS Id the United States a ter thoroujrri tests 

■r* i'ilnvlrtiV^ — 



SNOW’S REFILLED FUSES 




Arm Right. HOW ABOUT YOU? Sa T « 30* to 100* 

Every stylo ol enclosed Iubm refilled. Do not 1 nt joar engineer or oloetrklaa 
throw them away. Catalogue ol not prices sent on request. 

I W. SNOW & CO., g“£SF 187 West Ave., Rochester, N. Y. 






MECHANICS 
- m FOR 

YOUNG AMERICA 



GQAT5. WATER. MOTORS. WIND MILLS, SF.AWCKUCLJT 
•ELEOi'kIC-.riUSGl.AR ALAHW. ICE BOAT, WATER- f 
B&0£ • GfcBTfSSy CAMPS, CLOCKS. FISH-'-. 

■J TNG TACKLE KITES, IMITATION 
, 5 *' ' STREET CAR LINE. ETC. 



I be ’DYectlons are Plain and Complete 



PifFLAjf A.'T-prjtW.tzr 



PRICE 25 CENTS 



i3o2±;r 



THE MfETZ & WEISS 

OILusGAS ENGINES 

Stationary. 1H to 80 H, F, 
Maxine, 114 to 100 H.F, 

GENERATOR SETS, PUMPS, 
HOISTS, Etc. 

4 UICT 7 mott st. 

• ffllEIL) NEW YORK. 



SPEED CHANGING GEAR, — A new speed chan#* 
Ing gear for automobiles is shown in the accompa- 
nying illustration. The speed changes are made 



ora PRtna 



c a 

oHT^' 

LAO'ES 
SUE /* 



By engaging jaw clutches driven at different speeds, 
thereby giving three forward speeds and one re- 
verse, When shifted to high speed all the ge&ra 
are thrown out and a direct drive is obtained. 



8 BSD FOBCJlTALOGUE F. D, 



Flow to Make a Paper Boat— ilow ly Make « Barrel 
Bo 4 t— How to Make a Water Wheel — Hew to Make 
Your Own Flaking Tackle — Temporary C&mps and 
Bow to Build Them — Permanent Camps and flow to 
Build Them— now io Build an Imitation Sireet Car 
Line — How to Make a Water Bicycle— How to Make 
a Min la hire Windmill— How to Build ah toe Boat— A 
Novel Burglar Alarm — A Mechanical Ventriloquist and 
How to Make It— How to Make a Boot -Blacking Cabi- 
net— Renewing Dry Batteries— How to Hake Water 
Motors — How to Mate "Antique*' Clocks from Up-to- 
date Materials — Lettering a Clock Dhd — Hoiv to Make 
a Windmill of One or Two Horsepower— How to .Make 
it Trap for Rabbits, Rats and Mice — How to Make a 
Small Searchlight- — Kites o£ Many Kinds and How to 
Make Them — Jug Fishing — How to I>0 Ornamental 
Iron Work — Ornament id ilctui Guards for Open Fire- 
places — How to Make a Propelling Vehicle — IIow to 
Make a Water Telescope — How to Make Papei Bal- 
loons — How to Make a Hectograph— Useful A Hides 
and Ornaments Made of Old Bicycle Parts— B ct1cp& 
for Winter Sports, How to Moke and U£e Them— 
Coasting Sleds, Chair Sleighs, Toboggan Slides and 
BkSs — How to Make Rubber Stamps— How- to Make 
a Baggage Carrier for Bicycles — A Water Candle- 
stick — Buy’s Hand-Power Auto, How Made — How to 
Make a Pair of Dumb-Bells — How to Hid Your Y nnl 
of Cats— How to Make an Easel — To Light ft Gas- 
light Without Matches — Things a Boy Can Make Out 
of Old Bicycle Parts — Hew to Make a Wind Pro- 
peller — Photographing from a Captive Balloon — How 
to Make a Simple Burglar Alarm — To Make a Binder 
for Popular Mechanics — How to Make a Hammock— 
Electric lint Exterminator— How to Make, a Miniature 
Steam Turbine — How to See Through Your Hand— 
How to Mate a Wood-Turning Lathe Out of an Old 
Sewing Machine— How to Remove Stains from Marble 
—How to Make a Turbine Engine— How to Make a 
Lead Cannon— How to Make a Wireless Telegraph 
System— How to Make a Toy Battery Motor Lift a 
10-1 li. Weight— To Renew Old Dry Batteries— Weather- 
proofing Cor Ten is— How to Make an Electric Furnace 
Regulator — How to Make a Simple Fire Alarm— How 
to Make a Bell Tent — Enameling ft Bleyelc Frame— 
A Practical Camera for Fifty ('cuts — -How to Make 
a Very Simple Turbine — Power of Small Colls for 
Sending Wireless Messages — Ringing a Bell by Touch- 
ing a Baa Jet — How to Build an Electric Engine — 
Novel Electric Motor — How to Make ft Sailomohile — 
How to Make a Novel Burglar Alarm — Simple X-Ray 
Eipcrlment— To Build a Merry Go- Round — Another 
Electric Motor — Use for an Old Clock — To Make an 
Electric piano — Mow to Make a Telegraph Instrument 
and- Ituaier— How to Build ft Model Yacht— How a 
Boy Built a Complete Miniature Railroad* 



Your Newsdealer will order it for you or sent postpaid I 
for 25 cents by Ihe publishers. Popular Mechanics, 160 j 
Washington Street. Chicago, i 
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Plumbing Supplies 

AT -WHOLESALE 

I f yon n«t3d anything ia my lUie, 

miJ u Jyd m 

Save Money 

one very artlclfu wrlUJ for my free 
Illustrated catalog, Shipment* 
promptly made from a very com- 
plete slock of pew latest pattern 
goods . si II all o n I era art &b care- 
fully Lau Lilt'd as large ones. 

B. P, KAROL, 235 W, Harrison St., Chicago, III. 



DON’T HTJRRY. — An old Kansan citizen, who had lietm 
henpecked :ill hln life, was about in die. HI* wife felt it 
iter duty tn offer liltu au-th conciliation «i^ nhe tusmIiI and 
sit Id: "Jehu, you Lite about to go, but 1 will follow 1 you.” 

*T h*>„ Mirada, ” said the old man weakly, ‘"but yuti 

don’t nood to he in any hi a rued burry about It.” 

TELEPHONE SAVES LIVES-. — Mud It not been for llic 
I oh 'phone it Is probable that one or more lives would have 
IkCtti insi: in a tiro at the residence of Henry Lorenz, near 
Newark, I'Ll*', recently. A neighbor tin luwrjod to aoo the 
iii'r- abnot in bln i^br . and, supporting It wjin ii barn on tbr 
Ixireuz farm, telephoned to ine bouse. The family inside 
their osi'Mpe in Mine, tlie ringing of the telephone arousing 
the ateeplng members 1 In Ihc tipper story. 

— — — — ♦- * ♦ 

A FRIEND INDEED, 



If lie give? you recognition 
When yiuir clothe- 1 are pa N bed. and torn; 

If lie L'urtjes to hoc and cheer you 
VvEiori yeti tine lying sick and worn. 

If tip tstki'M your hand and lift* you tip 
When you're on the downward track, 

If be say? lire -mm' things to your face 
Thai in- nuj'h behind yuiir hack. 

If. e fieri odds :i hi? strung against ytitf T 
lie IillIlI* fur yon t o rhe ertd. 

Dim! biro tightly h> your heart, 

For that man is your friend, 





GODDARD’S 

Mop Press 

Pof Drying Mop 
tins best machine 
made and tho most 
durable, Nothing 
to mt of ordor. 

Only 4 pieces In It. 

All Malleable Iron. 

Price $2.50 

Warranted One Year 

Send for circulars to 

THE, GODDARD 
MOP PRESS CO, 
Arcade Bldg. AKRON, O, 




We never 
SfN tob-acco 
lbrei(Mfjf- 
crip hm d- 
tiM tUnrcl 
It s-muLff in. 
brrfe cl ten- 
ditlDD, 



ft NEW DELIGHT 

Awaits the Franker who has not 
discovered the esqub-iLu- aroma of 

French's Mixture 

The Aristocrat of Smoking Tobacco 

It pleases Instantly and satisfies eon- 
ttnuuualy. Only the choice*! errades of 
rli>e and mellow North Cstralloa Red and 
Golden Loaf are used , Blended by bund 
with a care that ahimiaa ord Jnary Butch i ne 
methods Pure, freah, clean and al- 
ways In perfect condition, because it 
id Hold only 

Direct from Factory to Smokeri 
Rich, fragrant, deliciously mild 
and NEVElt SITES THE TOSflUR, 

fiend 10 cents, silver or stamps, for 
large sample pouch and booklet. 

fRENCM TOBACCO CO. 

Dept, 51 Statcsvllte* N, C* 




JUST OPPRESS 



NEW 5 VOLUME EDITION. 

Published by the 

American School of Correspondence,. 

Chicago, 111. 



Cyclopedia of Engineering 

FI vi- V'diraic*. t' JiOO pngc*. rally Indexed. sbie of page 7 x 1ft I nchi's bonttd In tblW ifiinrfvt* rtfl luormiij U-b tlier. Owr 
■',iw full-page platCN. ilia gram*. Meet Iona, tank*, fufniii kv. eU 1 . Written by tbr luremost authorities arul p*] >«-laI ly 
I pctf-is* Oi E for lluinr Mmly . sifter w careful utility of simp needs and ecmdltlbll*- Vi-ars of t* pc rk-4 irt I It HhUp ia1s>r*P.«ry 
iluU i*< ■!■ in raqulrisl’ln Its preparation* tiach nation tinted by net an I (Um? fur It* iinu'IHnl vulm# to tin- iiiiiti Mtio 

rlosIn-A til fc: II- -W till- lutnut ami IWKt practice In wimp mid cniMne room, Numerous vx[dnnatur>’ cxn mules, i oni |>lete «ets 
-■f tost nbd noJfWK In *vm- volume, this* vmblnultlg the In'-st fi-atmvn of a text book and a nx'ffreiien work. 

Et Ifc easily uuderstood by tbc man wlm baa LitlLt tlmu to acijuLru tbu lTiEldoint-ntaL |Hriut il'lw of RughMe^riHg. 

NOW $19 -REGULAR price $30 

A COMPLETE MANUAL 

uf Ktciam holler*, at yam iniinpu. utesm enirinffl j™.- and oil engines. Jiarinv mnl fyocomotive work, Refrl^ft-nitlon, 
Heating and Vent nation. bbop Work, Median leal Hrawing. Maijagvumlii of Pyuatnos srnl Motors, ElofttrUt Lighting. 

Electric Wiring, Elevators. 



In nnirr to bring to tlie attention of tlinse Intwtfd In 
Engtiti-i-r; ng 1 h,; jirurl Ii-mI I'liHracIi-r ^.i r our In^lnletltm. *d *11] 
*c)nl ( 1 1 1 ■ ] h m i -ii m i r*ri M a l + r * nr V ]I rv] m nl. I.iM>k t hem over 
lor live linys. If satisfactory, send Us 1^.00 i.L"wpi mnl tV,<HS ]n. j r 
t ■ i - ■ 1 1 r 1 1 t In- jViL I tt-rn mil II. r sis-L iid L i>r|i e id ?■[> L- paid, othurwisu, 
UhviHj usaud wi- iv J 1 1 (rujisf-ur the bdoks u I -.*>■* 1 1 u teiy Irve. 



AMERICAN SCHOOL OF 
CORRESPONDENCE 

53Hj-2u Armour Avenue «* CHICAGO, ILL- 



PARTIAL LIST OF CONTENTS 

Principles of Beat — Chemistry — Eriilera — 1 ‘ainrl meters — 
Kfvalil lbini|iM— Elevat-'rs. bteam F.njrJnes-Hteain I.NKlneltnll- 
palijri* — Valvo iiinrs — 'niernnhsLynh-inlei* Tim htvpuii Tnrldnc- • 
Ref rlgeratiuj] — Auiiutmia Cn-ni|jru4&lub System and Jitworptlon 
SyiUem— (las and Oil Engine*. Marine Rollen — Marine Etiglnea 
— t’undentie , iii-“Nttv igatlon — tocruimiive Jkuleim and Englucsu— 
Valve Moth hi*- Tybes^f l*s.-oinrttlTC* — AJfHnikis — -A ll tome idles. 
MatiJiine Hhop Work— The iJithu— The l h liiner— TJte B1 ia per— Vcn. 
1 1 iu u on, — Hea ting — Mwln it u-al D raw lug — Air I'o m i inrfiSftru. 
Tiie*iry rii Dyiiatii4>— EJri'trlv Machinery — El tH'trle l.'tirmil Uy 
ra in os - i u rfs. - t Current Mm on). Mabagemenl: or Dynamo — Elec- 
tric Machinery — Electric Wiring — Eiuclrlc lk; LI Wiring — Electric 
I , igla t log— ato rag a; liatte ricfl. 

SSlfi 2S 
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I STOP FALLING 

MM A ■ gj CONSULT ME BEFORE 
Fi #4 1 fft IT IS TOO LATE 

There is but one way to tell the reason of buMnc^s and falling 
hair and that is by a microscotiic examination of the hair. The par* 
ticu Jar disc £tse with which your seal p is afflicted must be known lie* 
fore it can be intelligently treated. The use of dandruff cures and 
hair tonics, without knowing the specific cause of your disease, is like 
tuning medicine without knowing what you are trying to cure. Sand 
a few fallen hairs rrom your cdtoblnps to Prof . J. H. Austin, the 
celebrated Bacteriologist, who will send you, absolutely free* a 
diagnosis of your case, a booklet on care of the hair and scalp, and a 
sample box of the remedy which he will prepare specially for you. 

Enclose sic postage and write to-day. 

PROF, J. H. AUSTIN. 1107 McVkker'a Theatre Bldfl,, CHICAGO, III. 
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THY 

IT 

TEN 

DAYS 

FREE 



at my 




Write Today 




I 

WILL 

Prepay 

the 



Express 

Charge 

To Prove 
Its Merit 



Write At once 






CURE YOURSELF BY 

ELECTRICITY 



IF YOU SUFFER 




from Rheumatism, Neuralgia. Constipation. Ner- 
TOUSTiess, Headache, Stomach Trouble or any other 
disease, I will send you a battery on ten da vs 1 trial, 

MY VALUABLE NEW BOOK FREE 

to an who write. Explains bow my wonderful infcjpouaivo 
batturk'tf emits you In 

E our own home- Tells IT * 1 1 
ow Electricity Trents 
dire&se by striking tho 
Toot. How It removes 
tbs efttlSO , the n CUrO * the 
dlstMiMi to stay cured. 

How It TjiHUia op and 
nourishes wsHti-rl tissue. 

It tells how l snnv] a Lat- 
ter]? without n O-IJt In 
advance and a 9 Low ten 
days free trill. Wmo 
tixlay lor thin TalUubla 
book. I will send It free. 

DETROIT MEDICAL BATTERt GO,, 

1?H Mnjcsliu Building 



EN.ITU "*■ 
Ijp rPMti 



E. C. Harkirttl. Gen ' F Manager 

1 letrelt, SI b‘htjfi(ii 




Geisha Diamonds 

TUB Li TEST BCIESTIFlC mttfftTKHY 

Bright, fch&vfclinfl, bountiful. For brilliancy 
they equal the genuine, *tu riding all m mid 
purple etjieH's, One twentieth the expense- 
Went fr> L i' with iirlvUpftE* of ci.-ini i nation. 
For particulars, priots, ut<J-, address 

THE R. OREOQ MFC. ft l.HPT. CO. 

tlrpt 11, 10l It. Thl btirtn S'PrO, * rLlr.pi>, 1JL 



THE MARVELS OF MODERN MECH AMI 5M .. — By Jerome 

Tiruee Crabtree* Springfield. JIlusL, Tati pp., cloth* 

IifHtflbra the pi ore Jiuporlnht modern ilc hie Yemeni n Iil the 
l-rn- of Invention In an lulercatliig manner, free from tech- 
iiIe'mI language, in id tU hc usse** I heir relation to &OH&I bet- 
terment, Contain* much valuable Information mi Stable for 
reference purptiMen. 



PRACTICAL LETTERING WITH ORIGINAL SYSTEM 
FOR SPACING. I:y 'rims. Mo Inhurt. lllust,, paper ourrs. 
mu tents, ‘Hje Norman W. llenly l J tibH»hlng Coin puny, 
New Turk* 

KRAUSZ-S COMPLETE AUTOMOBILE RECORD.— By 

Sigmund Krnusz, Ulust,, Ill pp, Rod leather, 31.00; 
cloth, !» cents, Furnishes n. bandy rocerd fur put Intel ft* ei« 
la'iisert; elsn for inemurn urla iviht ruing rims. fiTves auto 
laws of thirty-five states; also speed table, luikd & Lee, 
f’bleaRCL 



QUESTIONS AND ANSWERS, —Based upon the Standard 
4 ’cnle of Train Union as Itevlwed June, llMi. Edited by 
fr, E, Coll In wood. Price, paper. |i,f)ii; etoth. Eor 

trainmen. telegraph opera tern. hm, Thorough and authorita- 
tive. Train IMspa Ighera' Rullotln, Tolvdo, Ohio. 



EARHOTS AND OTHER TALKING BIRDS,— By Ohna, N. 

Nliivt., lUS (ip., paper, «'cnl^; cloth. 7u tents. 

Tells nit about piirrotK, tliclr linblls and oiin. 1 . Also how 
to train them. Chns. N, Rape, t'es Bio I ucs. ltiwn, 



KRAUSZ'S A B C OF MOTORING.— by Sigmund Kraus*, 
I it list,, 25tl pp- Rliii'k nkjriictsj leather. I2.O1; ctoih, SI.Oki. 

I . : i l r i l ,v Lee, Chicago. Dellues anlnnHibile terms, deserlbes 

I I . pes of cars, divert iletails uf inectianEsm and I rents llior- 
migbly the care ottd use of the machine. Also l-Lve^s motor- 
ing etiquette and tolls hew to deal with t mu hies of the 
road. Contains taauy tahjea valuable to outoists, 

HEAT AND LIGHT FROM MLTNTCIPAI AND OTHER 
WASTE. — IS3' Jnsetfli C. ltrunell, CiuSh, lllust,, tMlfi ]>[i. 
Price, Jinn i, Tlie National Ei|ulpmeut Company, S-t. Louis:. 
Mn. An Interesting dlHini^shin vt the ee-unoiiical ilinpivsnl 
r if garbupe, with olfielal data to uphold all Important 
Kliitetuenla. 



STATIONARY ENGINEERING, -By Joseph 0 . Branch, 
111 itst., FMo pp,. do I It. I’rtee, | 3 .G 0 . The National Equip- 
ment Company,, St. Louis, Mi>. 'fliis vy I liable t^ork pri'seulH 
hi a eompnet form Ihe principles underlying a thorough 
knowledge of power ami heating plants and gives such 
dn la oil meelifluicsl and. electrical engineering na is essential 
to the iijii'l'attun Of Minii plants, r l'be name, nature ami 
function of ihe principal parts of every maeldne and 
Jippiiratus are given before tlie directions for Its operation 
,-f nso. The 11 lustra th ms are worthy of spec In I mention, 
na helpful, interesting and Instructive. 

SWITCHBOARDS, --By Wm. Baxter Jr. (Totli, lllust., 
1^2 pp. T‘ric(’, , 4 l.r.O, Tile Derry-CoUard ronipuny. New 
York. Deals wllh nil and kinds of ?nv Eti bboards from 

(he single ilypnmn In the engine room to the In rgest |wiwer 
Edant work. Ineludea every thing in this line except tele- 
phone work. 
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Wireless Telegraphy 

Send for Illustrated Utaraturo 

&.K t«iai ■“ *.1 a i ■ xi aa t v tin M m M ^ rt M D A EM V 



Spark 1 H-in* long, and very f At. Coil 
is equal l*> any $1 H cftilonthe market 



ATI fiNTin 





l UIi Li^.1 Ji sWrJV &It i 1£> I & lr £ ii O A I t/iY 



L ■V.i 
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OOjDPBB 


r: */ 




v */ v- 
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(S APPLIED 


APPLIED 


APPLE® 


APPLIED 


APKJED 


amsicni 


amstsr^ 


aaiwtn^ 


Mcratn^ 


aamm 



Free For Inspection 

You have FIVE days to thoroughly 
examine the hooka, hi yupr own home. 



JUST FROM 
THE TRESS 



RIGHT UT 
TO DATE 



Cyclopedia of Applied Electricity 

F IVE large volumes, 2^0(1 pages, — 2,000 full page plates,— size of page 7x10 inches, — 
hound in three-quarters red morocco leather, — fully Indexed, Diagrams, Descriptions, 
Formula. 1 , Sections, Tables, supplemented by practical test questions, — prepared espe- 
cially for practical men who have no knowledge of advanced mathematics by such notes! 
Authorities as fc\ B. Crocker, of Columbia University and the Crocker Wheeler Company, 
Prof* F’sty, Head of the Department of Electricity Lehigh University, and others. 

FOR 30 BAYS ONLY SPECIAL PRICE $19*00 REGULAR PRICE $30.00 

At your request we will send the complete set to you by prepaid express. Look the 
hooka over for FIVE DAYS. If satisfactory t send us ?2.{lll and 12,0c each month thereafter 
until the BTEU1AL PRICE o£ $10.00 is paid. If you tin net with to keep the bonks, notify 
ua and we will order them back, paying all expense. I nvoe Ligating Is not subscribing. 



AMONG THE CHAPTERS 

Magnetism, Measurements, Wiring, Telegraphy, Di- 
rect Current Dynamos and Motors; Electric Lighting, 
Railway Power and Lighting, Arc Lamp Development, 
Electrical Construction, Management of Dynamos and 
Power Station, Alternating Current Machinery, 
Power Transmission, Telephone, Including Common Bat- 
tery System, Automatic Telephone and Wireless 
Telegraphy, 



Please send mo pot Cyclopedia of Applied 
Electricity uS per leruiH tif above offer. 

... ■ ... ■ ■ ■ ■ r ... , - rr ■ ■ ■ ■ ■ r ■ m 



Address.., 



Pop. Moth. Jin, 'at. 



AMERICAN SCHOOL OF CORRESPONDENCE, 3316-26 Amour Ave,, Chicago, III, 



A MOTOR -CYCLE OR LAUNCH 

■.t SMA r,L COSt tij pilot op# of 
O'lr AfliiohnUa Outfit*. A Kjliq- 
plflto t i ri « rif Finishol Motors 
bLoueli Cutiiip fur RleyelB.Aialu- 
nr SUiifltnny. Sand 
Mlauip ftit 1 C4ttt]slgu«. 

STtFFEY MFC. CO. 

Glnri *«. i 3111 SI.. FMIaltlptlt 



WHEN YOU WANT ANYTHING 

AND DON'T KNOW WHERE TO FIND LT 

WRITE POPULAR MECHANICS 





FRFF RflflK h° w 10 Build Walks, Floors, 

troughs, cisterns, roofs, tanks, etc. 
Cheap, sanitary, everlasting, (jiven to any person 

sending 50 cents for a year’s mb- flU P FMFNT 
script idu to our practical paper, — UCfm.11 1 

THE CEMENT EJJtA, :: 143-145 Fifth Ave., Chicago, 111 . 

YOU CAN FLY 

Yocit Nasck Ovkb Tub City 

Use ji banner above the street, A new method, but remark- 
Hlily caeup and extremely attractive, 

” Every frjdu Lofjftn (nut Wonders” 

Wo luuiltb the Eitoduad buiaorH npi'H^iniry. and 

HflrlHl HppHraLun of all kinds our specially. 

lUe make jime'f Ira 1 Kite* fur praet icn l rmrpoiM*. 
INQUIRK AND ASK US TO "SHOW YOU." 

Harbert aerial Adv. CO* 

1627 Rrirtr Place (NOT INC,) CHICAGO, ILL. 



Best* 

Baker 

Built 

THE | 

TOLMAN 

Steel Range 

+ 'Qu*en of the 
Kitchen" 



SOLD DIRECT FROM FACTORY AT 

We uave you frmn flfi to $40 when we sell you a \TL7¥^¥|"kT ’IF C A W IT D D Tf'TT 
Uamd-MacJf; steel liange direct from on r factory at ™ lAvLiljQ Aulh r I\A vL# 
our low whnk^ule price, besides we give you the 1 

best range 00 the market. The TOLY1AN ST IK L RANGE l& the "bet-t baker built," to very economical In 
lael mptl-OU, cons'rnCted of tho beet mater 111 Is money van hey, and will give you splendid satin tud-Sou 

and years of service!. We whip nny style range we make nn a dtrnrg, bindiug TEN V r ' \F. 
jruarEintef’' and give y-rm ONE YEAR FREE Dk Cl a TON TILL A L. Wo prove b ■ you in 
your own homo at our risk, by actual test, that. TOLMAN RANGES are wperlurfri .my 
other rangti made, and that our way of Bell I as direct at wholesale prices actually Haves 
yen money. Don't buy until you getuur complete catalog of utoves and range*. A mo- 
ment's time and a postal card will bring it to you and wave you money. 

Write for it today, fur idtalog 

Elaborate Furniture Given 

to customers Ha vine nur "advertising bonds" given free with all goods purchased 
Of US, Ynu should know more about this great offer, JuHt write u» today lor a 
CATALOG il G" and proiulam offer. Full particulars will be sent aX once. 

JUDSON A. TOLMAN CO. n*s *-1™. ^ CHICAGO, ILL. 




"Want" and **For Sala" Ad*, 3 cent* pef WOfd 
in advance. Replies may be sent to a number care 
Popular Mechanics, and will be forwarded without extra 
charge. In answering such let the number Appear on 
your envelope. 



AUTOMOBILES. 



AUTOMOBILE SCHOOL,— Chicago School of 
Motoring; the original auto mob tie school in Chi- 
cago. One hundred and eighty graduates the past 
year, to whom we refer upon request. Automo- 
bile owners, prospective buyers and young men 
wanting to become expert chauffeurs will save a 
great deal of money and a lot of worry by study- 
ing the mechanism, care and repair of gasoline 
automobiles, in our shop, where all parts are open 
so you can see how they are made, and how they 
operate. We give thorough and practical Instruc- 
tion, Competent chauffeurs supplied. Address, 
Chicago School of Motoring, Dept. B,* 264 Michi- 
gan Ave., Chicago, ill. 

LET THE ENGINE HO THE WORK— We stlt 
castings and blueprints for gasoline motors from 1 Vb 
to 5 h* p, Also finished motors — bicycle, iltlto marine 
and stationary. Our attachable outfit fits any bicycle, 
build your own motor during „ the winter mouths. 
Shaw Mfg. Co.* Dept. 11., Galesburg, Kan. 

FOR KALE — Jump spark toil, $'2,50; jump spark 
igniting dynamo, $8 ; 3 h. [>. two-cycle engine, almost 
new, $40; 1-in, carburettor (new), ; 10 b, p. 

transmission, two speeds, $20; 22-iu, reversible pro- 
peller* $15: running gear, frame and wheels, ¥25; 
3 b. p* bicycle engine* $35 ; air-cooled opposed 7 
3). p. engine, $100, All second-hand but as good as 
new* 1253 X Delated St,, Chicago, 111. 

Unit sale ;iii b. p. Pope-Toledo touring car, goi d 
as new. Will sell cheap, Orlando F* Weber Co.* 
13th and Michigan Av., Chicago. 

FOUR-CYLINDER Sl'LlTDORF COIL, $25; 14 in! 
Michigan reversible propeller, $10; Modern Boat 
Pattern Co.’s patterns for No. 325 launch, cmupiide 
Instruction how to build, $8; l-ln. Schebler carburet- 
tor, $5; Splitdorf single coll (new). $4 ; 1 pint eight 
feed oil cup (new), $2. Above prices ure Just half 
of manufacturer's sacrifice to close out quickly. 
Seneca Merritt* Newburgh* N, Y. 

APPLE AUTOMATIC STARKER and Battery 
Charger* with friction ' clutch governor incwi* cost 
$21. Will sell for $ll. Address A. George Hill, 
Poughkeepsie, N. Y. 

TO T11E CHAUFFEUR: If you were cut dp 

bruised by your machine, what would you do? If 
you had used Mary L, Miller’s Compound Wormwood 
Ointment It would have healed without a scar. Send 
15 cents for sample. -1520 Oukenwald Av., Chicago* 
111 . 

COMPLETE KKT OF l 'A STINGS for 3 h. p. 
"Monarch Marine" engine, Made from new patterns, 
of the latest design, NOT .TllN'K but first-class cast- 
ings. Every piece guaranteed. $15. Finished en- 
gine, $45. With complete outfit, ready for boat, $75. 
Write for particulars. (\ W. Par melee &, Son, Dept. 
K.* Marlon, Mich. 

FOR SAl.E-^'lrRt- class new spark colts; give %- 
In, spark with three dry batteries. Platinum con- 
tacts. $r» each. Correspondence solicited* j, H* 

Wood, Slonyford* N. Y. 

FOR SALE— Rambler runabout* good as new. eight 
horse* good tires, with top* at a bargain. W* A. 
Wagner. Hillsdale, Mich. 

AUTOMOBILES AT YOUR OWN PRICE — Our en- 
tire s toe k of slightly used and second hand machines, 
which have been taken In trade, will be sold at once 
regardless of price. Never was such an opportunity 
before. Don't miss It. The Star In Company* 72-74 
Main St,+ North Tonawnndn, N. Y. 



motorcycles 



FOR SALE— Merkel motorcycle; run 650 miles; 
perfect condition. Price* $d5. Also castings for 
IVj-h, p, Giant motor with drawings, $(!, Castings 
for %dn. carburettor, $1.50. E. II. Peshak, Sun 
Prairie, WJs. 



MOTORCYCLES — All best makes; general agents 
for "Merkel," $155; "Yale," $175; Curtiss; Lcyllnder, 
$200; 2-cylinder. $275; Merkel motorcycle aide de- 
livery cars, $250; mall orders promptly filled. 
Terms, 25 per cent with order* balance C. Q. D, 
Every machine thoroughly tested toy our expert be- 
fore shipping. You benefit by our long experience. 
Remit money order or bank draft payable to 
Whipple Cycle Co, Whipple, the Motorcycle Man, 
SfiQ West Jackson Blvd., Chicago. 

MOTORCYCLE or Motor wanted. Must be cheap 
and complete. State full particulars, Robert Faw 
cett, Hammond sport* N. Y. 

FOR KALE — A uew motorcycle. Has never been 
ridden. Cash, $ 101), Alf red Gmnig, Cloquet, Minn. 

FOR KALE — Marsh Motorcycle, new July 1. II ft 
J tires, perfect ; double grip control* complete* Run 
only 300 miles. Perfect condition* Cost ¥1G0. Sacri- 
fice for $100. Box K. Danielson, Conu, 

FDR KALE — Slx-hursa’powrr motor with clutch and 
carburettor. H . TL Burlingame, providence, R. I. 

met JND HAND MOTORCYCLES, luoiorw' “find a'e- 
cessnrlea bought or sold, What have yon to offer or 
what do you want? Motorcycle Equipment Co., 48 
Lake* Hammoadsport, N. V. 



BUSINESS OPPORTUNITIES* 



START A BUSINESS of your own* We furnish 
complete outfits for stamping key checks* etc. Our 
outfit consists of the following; 1 alphabet of 1/16 
In, steel letters; 1 set of steel figures 1/16 in*; 1 
stamping block ; 1 hammer ■ 50 assorted German sil- 
ver key checks, ready to stamp with names and ad- 
dresses, and 24 small key rings. You can certainly 
do business with this out lit, Our price, complete, 
Only $5, prepaid to you, Remit with express or P. (> 
money order. Western Novelty Works* Fafrbury* 
N eh. 



WANTED RY LIVE AGENT— Useful* amusing or 
advertising novelties. E. l\ Smith, Room 52. 540 So, 
Spring St.* I.ofl Angeles, Cal, 

l MAKE careful working drawings from rough pen- 
cil sketches and lettering, Alfred It. Bury, 4746 
jjangley Ave.* Chicago, III, 

TO INVENTOR!? — Your new idea correctly de- 
signed and perfected will make you a fortune. We 
design and perfect dew inventions; show bow to 
construct, where to manufacture and how to sell with 

Q uickest and best tr-Hiills. Examinations, estimates, 
raw-lugs, experimental work, etc. If you are un- 
able to perfect your new invention* or have a patent 
that will not sell* let uh help you out. Address 
Engineering Dept., Industrial News Bureau, Ithaca, 



WILL SELL AT SACRIFICE complete set of high- 
class dies, tools and patents for up-to-date, useful and 
attractive 25-rent pocket novelty, cheap In construc- 
tion ; everybody a possible buyer. Splendid advertis- 
ing and mall order medium. For particulars address 
Oscar A. Meyer, ITS Monroe Kt.. Chicago. 

OlTHJRTUN I T1 ESIN C A N A J i A - TherFi lnd7pend> 
ence and money in the rich soil of Western Canada* 
Write for our free hook. No* 0* ‘The Homebuilders." 
about lands and profits In the Great Canadian Wheat 
Region, Prices low —terms easy. Saskatchewan 
Realty & Improvement C m, St* Paul* Minn. 

A FINANCIAL I'ARTNEEt* male or female* by an 
Inventor, Several Inventions* Patents applied for 
working model. Strictest f n vent i gat Ion n flowed. Par- 
ticulars, Address J, Fillmore Cox. Mechanical Engi- 
neer. Lock Bos 472, Newark. N, J, 

EtLASr ft R napes — W e want to tell you about 
our money saving blast furnaces. They will heat, 
harden or temper high grade steels, toots, small cast 
lugs, etc. They are so good we send lh« j m on 30 
days' trial. Write 1236, Popular Mechanics, for par- 
ticulars. 



^ Y? NTOR ‘ —A' 1 >OPU I . A li I LLUSTR AT ED 

TEICHNICAIj. MAGAZINE — Contains entertaining 
accounts of what inventors are doing, suggestions 
as to how to turn inventions into monev, hints 
regarding present opportunities for inventors, de- 
cisions in patent ca.ses. in fact everything of in- 
terest to Inventors. Send 25 cents for three months* 
trial subscript 3 on. Address the Inventor. *4 Ex- 
change Building, Boston, Mass. 



INVENTIONS developed, designed and made 
marketable- New Ideas perfected and patented, 
prepare patent and working drawings and design your 
machine so that it can tie maim fact u red Ip the most 
economical manner. Compressed air appliances a 
specialty. Carl II. Green, Consulting Engineer, 1 jar- 

ton, O, I . 

FOH SALE — Rubber stamp machine and outilt Ad- 
dress 2155, care Popular Mech anics. 

"INVESTING FUK PROFIT' 1 is worth $10 a copy 
to any uian who intends to Invest any money; how- 
ever small, who has money invested irnproGtably or 
who can save £5 or more per month, hut who hasn t 
learned the art of Investing for profit. It demon- 
Kt rates the REAL earning power of money. I he knowl- 
edge financiers and hankers hide from the masses; 
It reveals the enormous profits hankers make and 
ft hows how to make the same profits ; It exp! a ina 
Flow stupendous fortunes are made and W l-ii they 
are made; how $1,000 grows to $22,000. To In dxo- 
diire hit magazine, write me NOW, and III send It 
SIX MONTHS FREE. Editor Gregory. 44», 77 Jack 

son Blvd., Chicago, — 

ANYBODY CAN MAKE GOOD CUTS with my slm- 
nle alnc etching process ; price $1 : specimens ana 
particulars for stamp. T. M. Day, Bos li, Windfall, 

Ind. 

LOTS OF MONEY TN IT: Engineers and machln- 

lite to make granual and plastic metallic packing in 
VO iir snare time. No machinery required. Rotter 
write us about it. Ideal Metallic Tacking Lo-, Box 

52, St* Paul, Minn. _ — 

“ LEARN TO "MAKE old dry batteries good as new, 

Vi cent each. C. A. fti nyih t’o+i Yankton, S- D - 

«iurc:iAI. ; We ha ve special work, special dub 
plant, among a special class for solicitors and sales- 
men of special ability. A special salary and 
contract for five such men. [Saunders, 4b Jackson 
Bird., Chicago. 



PATENTS FOR SALE 



Pressed steel plow -points. Better and cheaper than 

These patents are all well worth Investigating. If 
you mean business write for full particulars to 
Sale Department, Popular Mechanics Talent Bureau, 
ICO Washington St., Chicago. 



blacksmiths* 



GOOD BLACKSMITHS ARE SCARCE and but few 
learning the trade. The smith comes first of an pro- 
fessions or trades. The smith must make (he toots 
first for all from the surgeon to the safe blower, by 
using Toy’s Treatise on new steels explaining how to 
work them, with 75 new methods for working all 
difficult jobs, Ten receipts fur making your own com- 
pounds for welding different kinds of wtacl sotm. 
Thermite welling fully explained ; also two colored 
foul tempering charts; chart A explains all annealing 
and hardening; chart B explains both scientific and 
plain tempering to a standard. All the above for 
fl. Valuable samples free, W, M. Toy, Sidney, Ohio. 



EDUCATIONAL. 



STUDY ELECTRICITY AT HOME— A complete 
electrical course at home, containing 30-page detail 
book, 220- page text book, 200 experiments and oyer 
100 pieces of apparatus. Price, complete, only $5.60. 
Catalogue "T&T explains this and other remarkable 
offers, Thomas M. St. John, £48 Ninth Ave,, New 
York. 



FOR SALE Tract Rally new set Cyclopedia of Ap- 
plied Electricity, Five volumes; *14 leather binding. 
Cost SIR. Leaving town; will sell for $i). Address 
\V. E, S,) U&a, Popular Mechanics, Chicago, ill. 



UP-TO-DATE TABLES for machinists, melal* 
workers, eta,, for 25c. Your money back if you’ve 
seen anything ho easy to reach. J. Meyer, 1003 K3n- 
uickinlc Av„ Milwaukee, Wis. 



PATENT FOR KALE — Will sell outright or on 
royalty patented ventilated lid or Cover for dinner 
palls, "dairy and culinary vessels Easy and cheap to 
Min nutacture A household article of grant merit, 
Itlg sales. Profits can be made with little capital to 
push same. Address Ewan U Bauer, Wdlsburg. 

W. Va. — 

' H) |; S\L i: Patent No. HHGiMH), iron or steel fence 

post, WIU sel l out right. Requires no wire stretcher. 
Make me fit) offer, Address M. L> Jlojce, t arroll, 

Iowa. m — 

• paten t s sold on commission, if you 

wish to buy or sell a patent write to K L. Perkins* 
President Inventors' Exchange, 84 Broad St,* Boston, 

Mass, — - 

SPED A [.TIES AND PATENTS of merit are bought 
and sold by the American Commerce & Specialty Co., 

Incorporated, fin Dearbo rn St-, Chic ago. 

MACHINE for” making drain tile and aim] tar aril- 

Cl A ™M™n roller and lee skate. Coats but 
little more to manufacture than the ordinary Toller 
ska e. and enn be used with runners as conveniently 
as the be»t ice skate. An aU-tht-y ear-round seller. 

£ A plumb-bob for use by carpeQtcTfi, bricklayers, 
machinery erectors. Costs at retail oO cents. Sells 

An* attachment for hair combs for drying tbc hair 
after shampoo. Can be made at an expense of 15 

^ Combination wrench, pliers, wire cutlers, thread 
renewers on bolts, etc. A drop-forging tool. I ,e 
to unto mob El I atR, farmers and everybody needing a 
Combination loot of the kind staled. * 

Meat chopper that cuts faster, better and easier 

than any other on the market. 

Comer-piece for fastening boxes, trunks. greens, 
etc Made from stumped metal In one operation* 

Costa less than V* cent to make. 

Folding dinner pall. Made of tin, will hold 
coffee, pastry and meat in separate compartments. 
Can be carried In pocket when empty. 

Copy holder for typewriters. Can i he 

any position ; used with any machine Costa 75 
rents to make and retails at $2- Have lools, etr, t 
to make. No cash but royalty asked. 



INCREASE YOUR EARNINGS. Interesting book- 
let free, Standard Shorthand School, Box 3tl2, Wash- 
ington, D. C, 



MONEY IN NOVELTIES -Our advertisers and 
readers are looking for good new novelties to put on 
the market. They have money for the right inven- 
tions In utility, amusement, and advertising novelties. 
What have you got that's good 7 Reach this field 
through "The Novelty News.” 171-5 Washington St., 
Chicago. Trial 3 months. 25 cents. 



FOR SALE — International Correspondence School 
course on Bridge Engl nee ring. Paid up in full. Full 
set text books. Address 1234, Popular Mechanics. 



I MAKE designs and drawings for post cards and 
novelties. Lettering, cartoons and advertising illus- 
trations of alt kinds given prompt and careful atten- 
tion. Alfred B. Bury, 4746 Langley Ave.. Chicago, IB. 



CHICAGO COLLEGE of Advertising certificate of 
scholarship In advertisement writing, value ¥40, will 
sell for $5fh Ad writers make $25 to $100 per week. 
Address 1231, Popular Mechanics, 



“LETTERING; 11 25c: "TINTING.” 30e. Dimen- 
sions of ripe. Fittings and Valves. 50e. "Wlreles’ 
Telegraphy.’ 1 30c. Smokestack Dimensions, 4,> sizes, 
30c, "Structural Drafting.” new book, $1. 25c for 
four months | trial), Brownlng’n Industrial Maga- 
zine, Collliiwo&d, O* 



FOR SALE — Three courses In I. C. S. — Mechanical 
drawing ($75), surveying and mapping i$64) t and 
complete bridge engineering ($85). with drawing in- 
struments ana full ■sets of bound volumes complete. 
Written so simply you can teach yourself. At one- 
third price to sell quick. Write today. Louis 
Schneider, Clinton, Mu, 



INTVENTORS — If you ore an Inventor, send for 
our free Booklet B, containing a list of "What to 
Invent and What to Avoid;* "Patent Facts vs. 
Patent Fancies," and "The Inventor's Harvest 
Season." Address Patent Bureau, Popular Mechan- 
ics, ISO Washington St.. Chicago. 



Please Afenfioa Popular Meohartcs 




FOR SALE’ — Cyclopedia of Engineering. Four vol- 
umes* Bound in morocco leather. Nearly new. Coat 
$19 . Will sc.- U for $5, Address (T, L* TJ.) 1158. Pop- 
ular Mechanics Chicago, IU. 

ELECTEOCUAFT, !I3 Griswold St„ Detroit, Midi* 
Most practical electrical magazine in existence. Cor- 
rect methods and diagrams In wiring anti construc- 
tion work clearly presented* Sample copy sent for 
10 cents. 



OPEN A MIHRi.iIt FACTORY— We teach and 
trust you. Sample and particular-?. 10c (none with- 
out). HuJlinger s M i it ot_ S hoo l ,_ Fran o es v i be. jml . 

T E L EG R A 1*1 1 Y — C i rc u 1 u r f fee . W onde rf u l aut o - 
malic teacher; rive styles, i2 and up. Omnlgraph 
Co.. Dept. J.. 30 Con Limit s treet. New York - 

IF IT’S PRINTED — Mad Donald ran supply It — 
Du rate he and Foreign publications of every descrip- 
tion — Plays — reading and recitation book* Dramatic 
Journals supplied by mall. ^Catalogue 1\ M. sent 
free, 11 Chas. MacDonald, 58 Washington St.. Chl- 
rtigi.. III. 

PRIVATE PRACTICAL INSTRUCTION In the En- 
gineering use of Algebra, Geoinetery, Logs, Trigonom- 
etry filiderule, etc. Write Geert Elaauw, 111 East 
Seventh St,. New York City. 



FOR SALE. 



OSCILLATING ENGINE. Reversible 1x2 cylinder, 
Will furnish the castings in aluminum,, brass or iron. 
Send &Oc for the drawings; it explains Itself, Just 
what the progressive amateur tnerh anlis want. Sa- 
HnevlUe Model fc Machine Works* SfllJnevlIIe, O. 

FOR SALK- Fif teen h. p, Fa irhanka -Morse gasoline 
engine, with tanks and muffler: In good running 
order. Price. $250, Address 2151, care Popular 
ia^hanlc*. 

FOR SALE — Two pairs Miller DUG mirror lens 
searchlights and generators; perfectly new: Oliver 
No. A and Flick No. 7 typewriters; £100 Waltham 
railroad ivutch : all perfect ; rheap for cash, box 

5 IP. Mountain Dale, X. Y. _ 

FOR^ALE — One ,T. It. Colt carbide feed acetylene 
geuemtnr, 1 0-llgfct. nearly new: Is perfect It snt Is fac- 
tory, Simplest and best made. Reason for selling, 
want a larger one of same make to light several 
buildings. Cost £75: will sell for $t>0„ W, L. & 
M r P, Long* M aranfl eli], Mm 

AT, CO HO rTsTO' VK— The best Invention of the age. 
Rums either grain or wood alcohol and only eon- 
sumes 2 cents worth of alcohol an hour. Is abso- 
lutely safe. Can be blown out like a candle. Will 
support u vessel of 100 pounds. Never gels out of 
order. Does not smoke and forms no soot or odor. 
Will heal water more rapidly than gas. Regular 
price $1, hut to Introduce them will send tliem._hll 
charges prepaid. 05c. Los Gatos Novelty Co,i 510, 
100 Washington Kt-, Chica go, Hi, 

Foil" SALE — 5*7 folding Sandra camera, extension 
bellows, £35 ; symmetrical comblnat on lens. Very 
complete printing and developing outfit. Prime con- 
dition, Enclose stamp for particulars. L, E. Rcznor, 
7 Eagle St. f Green vine * !*». 

NEW INVENTION — Water Still. Fits into any 
ordinary ten kettle. Guaranteed two rpmrts per hr ur. 
Price. £2, Express prepaid In T\ S,. $2,. r siL Agents 
wanted- Circulars free. T. Adame Co,. 300 W* Folk 
St. Chicago. _____ 

I7iU SALE— Steam launch ‘Tone.” 38'nV'x2l!" ; 
speed, 0 miles ; seats 20, Launched May 1, 100 G. 
Will sell for less than half value, For full descrip- 
tion and price address Will L Gilbert, Dowagiac, 
Mich, 

yionLI AlliSlITF. no CENTS; complete set of 
bliii- prints and rllterllons for making Inexpensive 
find cbkIIv made model airship. This little machine 
offers a Splendid opportunity for studying the fasci- 
nating problem of acrlnT navigation, of profound In- 
terest to the master mechanic ns well as the amateur 
experimenter. F* I<ah^, ,118 South hlfth St,, Mi unfi 
npol Is, Mfon, _ 

FOR 10-1r. screw cutting lathes at 

wholesale' also tools. Send 10 cents /or set of 
Magle Rolls to Tibbetts. Putnam, Conn. 



FOR SALE— One brand new Woodpecker gasoline 
engine, h. p. No foundation required, Wired 

and piped, ready to run when It arrives. Complete 
in all respects, Price* $08, Regular prize* £1,10. 
Address 2153, care l’upular Mechanics, 

F(JU Sale — l and 2 ^ h, |T gasoline engine; 
8 b. p. electric motor; 2 emery stands; a lot of i;o- 
lumbln dry batteries; castings for 2 h. p. gasoline 
engines. J, h\ Schulz, Ilox 170. North Chicago, III, 

TllHKE LARGE DRAWINGS of uddc-tank Luoj mo- 
tive* 4-8-4 type, lDdfi copyright, Washington. D. C. 
Good for model or for real locomotive for hill climb- 
ing, Drawn to stale, % in. to 1 ft, Sent post free 
for £L5U to any address. Apply Will lam Cost a. I bin 
E, 71st SLj Cleveland* O. 

TJ IB II )EA L ' H AND POWER PLANEifls "r eady~ 
Price, $4d- The complete tc^^E. Right or money 
back. Head stamp for particulars. Ideal Works. 
257, 30th St.. Brooklyn* N. Y, 

WRITE 1257 for bargain list of fine tools* wood 
and ineta! working machinery. 

FOR SALE— ’Colored (7x0) plciure of rjp? famous 
chief Sluing Bull and big bargain sale li-Kt of curios, 
nil for 10 cents, George ,L Ti Ms* Albion* X. Y„ 

FOR SALIC — Engine la file, swinge 0W In,, takes 
25 in, between centers* Complete with full set 
change gears to cut all size threads* ;s to 40 tin; 
price only S31L50* Address L* F. Grammes & Sons, 
Allentown, Fa. 

SIX - h" p- 5 x5', s h. p. 5"xfi W'TTtT h, p. 5"t8" 
four-cycle engine ready to assemble or nearly 

so. Each engine litled whli coil, carburettor, pump, 
oil cups, valves, piping* cocks, etc. Must well quick* 
Sacrtflce. Big bargain. Stamp for particulars, Her- 
cules Engine To.* Newburgh, N. Y, 

WIRELESS TBLEGRA FI Pi N^TR ti M ll NTS* Twen- 
ty-hve cents (no stamps) brim:* [iirectlons fior making 
experimental receiving instrument#. Directions for 
making I-En. spark Induction coll at same price, Blu*’ 
printed diagrams with each set. Auburn Utility Co** 
Tfi4t Emerald At,, Chicago, 111. 

FOR SALE — Uombi nation billiard, pool and library 
iflble, mahogany, state bed. imported French cloth 
set of billiard balls, pool balls, six cues, rack, pins 
etc. Cost over £100, Will ppIT for £00 c, n account 
of moving* Used one year* O. J, McKeown, utlca 



TO EXCHANGE 



WE BUY, SELL AND EXCHANGE all kinds of 
SECOND-HAND ARTICLES. Correspondents all over 
the country. Write now for onr descriptive lists 
We can save you money* The Excelsior Hales Cu* T 
l-ock Box 74, Pekin, III, 



tOR SALE OR TRADE— One 2 l /j h, p. gnsoHlle 
motor. .Ins. .TackKon, 2114 Main St,, Anderson, Ind- 

TllADE OR HALE -Nearly new No* 7 '[iemlngtoa 
typewriter, Want priming outfit or will sett for 
*WI> ca?h, ru- £85 fit $10 down and $1 per month* 
Harry A. .Tones, Garden City, Kan, 



FOR SALE OR EXCHANGE— r^mph te w* od pat- 
terns for 0xd Vi two -cylinder upright gas- i ne engine 
an liable for auto* marine n r statimiary use Also 
fl rat-class 2 >4 h. p. motor<^cle. W.inld jike lathe, or 
what have you. Address O, Anderson. 438 Oak St 
Chicago* III. 

TO EXCHANGE — iTrmu Sr. 1x5 camera, coat *45 ; 
Coro 4x5 camera, cost $25; some rare old books 
Want to trade (hr above singly for small gasoline 
engine, visible typewriter or portable pool table 
Write me what you have. Address F-, Box 505 
Napunee, Ontario* Canada, 

FOB SALE 4x5 fording rnmera and good outfit, 
or trade for small lathe* What have you ^ offer 
something. Address 2154, pare Popular Mechanics. 



MALE HELP WANTED 



It F 5V ANT A RET. TABLE MAN In vour territory 
to operate our line exclusively. And manage the Wi- 
tness. which Is a big paying specialty every buyer and 
seller mny profit by. From $tfm to f2PO gS vess enu- 
troi. References required Address L. G* 

322 Railway Exchange* Chicago, Ul* 



pltaxc jlfcflUoH popular Mechaniri 



SUBSCRIPTION AGENT WANTED Hi every town 
by Keiths Marine ud Home Building an<1 a Journal 
of Modern Construction, both niaga&lnas $1 year; na- 
tional reputation and circulation : InnYlly advertised; 
40 per rent ctnmnl^sicu on subscriptions. Easy., pleas- 
ant, permanent work; either restricted terniory; 

capita L and esperlener unnecessary, Sample copies 
una details Tree, Max L. Keith, Publisher, Minne- 
apolis, Minn. 



WANTED — Two first-rtnss tool and dir makers go- 
ing Into buslaes want s<wue small article* or machin- 
ery to manufacture, Location n-eftr Chicago, Ad- 
dress No. 2152, cure Pointing Mocha Pics. 

\\ ANT ED— M e ch an kn, on % k n ee rs, _ elect r ic Ian n n i id 
firemen, do you want to “get wipe"? Send for 5**- 
pa^e pamphlet containing iju cat ions asked by (lift 
different examining boards throughout the country. 
Sent. free. Guq. A. Zeller Hook L’o, + 50 So. court b 
St,* St . Louis, Mo. _ 

W ANT El V — Mechanic ai salesmen to handle terri- 
tory for eato of new boiler room device which sells 
for $50 and pays for Itself fit fi short time* Great 
labor saver Its boiler room, Every wigiurer wants 
one when he sees it, An unusual opportunity for 
pood men. Address 1152, Popular Mechanics, 

I MAKE CAREFUL WORKING DIE A WINGS from 
rough sketches : good work ; reasonable M, M 

Daniels, 331 2-A. Merratoec St. T St. Louis, Mo, 



AGENTS-— TOUR PROFITS $12 n day frnm the 
start, Exclusive slate rights* A high-class ap- 

pliance. Sells for 50c. Great demand. Something 
entirely new* Small capital required. Secure y-cmr 
territory now. A, K* LuzbI ^ Co,, Van Huron aod 
Tbroop Sts., Chicago. 

STRONG YOUNG MEN for firemen and braketoen 
on all North Ameriran railroads* Experience un- 
necessarv* Firemen, $100 monthly, become engineers 
and earn $200. Ifritkerarn, $75, become conductors 
rtXHt earn $150* Name position preferred. Age 20 to 
30 ■ over 14fi pounds and 5 feet 5 inches. Railway 
Association, Room 174, 227 Monroe St,* Brooklyn, 
ft. Y* 



LOCAL REPRESENTATIVE WANTED— Experi- 
ence unnecessary, If honest, ambitious and willing to 
lenrn our business thoroughly by mall. Large Income 
assured. Write for full particulars. Address either 
o fli ee* No I Iona 1 Co -opera Hve Really Co, * 4 4 0 Atbe- 
neeum Bldg.. Chicago, lit., or 440 Maryland Bldg., 
Washington, D. C* 



ONE HUNDRED DOLLARS PER MONTH salary 
paid weekly To energetic man in each county tn repre- 
aeni hardware department* Established business, Ex- 
pense money paid in advance# The Columbia House, 
H-T. Chicago, 111, . 

CIVIL ENGINEERS* thoroughly experienced In 
direct railway work. I net tilling water and sewer sys- 
tems, etc,, should learn of desirable positions open at 
mar VZ olfice* ; salaries, $1*(JC0 $3,5011. Write to* to- 
day. Hapgooda, 303 Broadway, New York* 



WANTED. 



F NGIN EKP S , E T..F C TR I Cl A N 3 . M A N A C 3 EES O R 
SL'PEHIN TEN DENTS- -Did you ex 1 or try to do 
something In your line of work and get stuck; 
then Sit up bite at night, reading books, dam etc., 
trvlrur to find the information that would put you 
right and go to S.ied no wiser? Next day say* I 
wonder who could enlighten me; on this subject." 
If von send tne one <lt>i L:ir I will give you the de- 
nEred information rorrectly, and written In plain 
language or sketched so that you can understand 
it j have had 23 years' experience In Above pro- 
fessions* anil am confident I cal’, suppfc' >our 
wants. Give me a trial- If you think von ■< I # ■ 3 riot 
jr^t your money's worth. I wM refund tt. P^ m ptly, 
Address Geo. W* Rich* rdaon* M. E.* 2184 W . 24th 
PL, Chicago, 111* 

W \NTEl>- — Several screw cutting engine lathes* $ 
to it>-!n swing, In exchange for brand new attach- 
able hicvcle motor outfits or gasoline motors from 
1 y* to 5 h. i>. In reply state plainly what you have 
and whether foot or power-driven lathe, khaw MCg, 
Co,* Galesburg, Ivan. 



■■THE NOVELTY NEWS" — AN IDEAL ILUUS- 
THATKD NOVELTY TRADE NEWSPAPER. Es- 
necially valuable to Manufacturers' Agents, Manu- 
facturers and Dealers in Novelties, Mail Order, 
or anyone desiring to keep In touch with all kinds 
of money-making novelises. Trial 3 months* ito 
cents, "The Novelty News Co„" 61 H, No, 171-5 
Washington St.. Chicago. 

WASTED — A partner to furnish money to patent 
and Qua me several good Inventions. Address 2130, 
rare Popular Mechanics. ___ 

EVERY ONE that has n foot Intbe should have 
an Ideal Hand Pinner, Now ready. Send atamp* 
Ideal Works* 257, JIQtli St„ Brooklyn, N, Y* 

MODEL MAKING AND CONTRACT MANUFAC- 
TURING for Inventors, Lowest prices. Send draw- 
ings for estimates. Murray Engineering Co, T 3047 K 
Ft., Washington, Ik C* 



MISCELLANEOUS, 



ONE HUNDRED Imitation lithographed letter- 
heads and 10U good white envelopes, only 80 C, pre- 
pald. S. W . Mills, Preston, Minn, 

MODEL TMR1EDO E50AT, 50 cents, HueprlatS 
ntid directions for making model torpedo boat easily 
understood and easily Etiade, Chits. B* Lansing, 622 
ft. Nevada Av,, Co I orndo gprjj^a. Col u. 

i.s: ATHKII GASES* METAL BOUNdT for email 
novelties, J, C* Kenyon, Mfgr,, Owego* N, Y* 

+ \r HONOUR APH-SYMrnGNY/ f a wonderful isn- 
provenient f<U" PM i son mm -h ines. Write ITi'i' uartlru- 
hirs. Irvtug Kfmhall, Inventor and Mfgr., 
Washington St., Boston. Mnsa. 

HOY ELECTRICIANS; 23 cents (no stamps) 
brings direct ions for Installing electric burglar 
alarms, Including blueprints# Atiburn Utility Co., 
7644 Emerald Av,, Chicago, H L 



TOO LATE TO CLASSIFY 



JUMP SPARK IGNITION COILS, £3*25* Highest 
In thermal e tilde ncy, lowest in price, Student** £hip- 
ply Co,* Lowell, Mnaa. 

W1RELEBS SPECIALTIES. Difficult parts of all 
forms of detectors, coherers, colls, condensers* etc, 
Send for price list, Students' Supply Co., Lowell, 
Mass, 

FOR SALE — - Violin and complete outfit at a bar- 
gain. r . Gqrnrnh* Monroe* Wis. 

l"OR SALE A HI- volume engineering library bound 
In niorcjcm. Cost new £30. Is in fine condition* 
Will sell for $ 13 * Address W* P.* Box 425 , Chicago* 
HI. 

EVERY ENGINE works better when packed with 
“Eureka Packing. 1 " Your dealer will turn 1 fill it. 

TOOL TmLDERS — Do you’ want the best tool 
holders made? If so, ns?k for our list. Address 2157* 
Popular Mechanics. 

FOR SALK— ,1 h, p* motorcycle, exec Ren T condition ■ 
1963 model Columbia bicycle; 1 pair new 28x1% Fisk 
nioturryde tires; 2 apark rolls; 1 Vj, h. p. bicycle 
engine, partly linisberl; 2-lneh wireless telegraph coll. 
Address 21 5H* rnre I’opnlnr Mechanics, 



To Fill Your Want 

Use a “classified ad*” If 
you warn to sell, buy or 
exchange , you can’t beat it 

3 CENTS PER WORD 

Copy received up to Janu- 
ary 3rd for February issue. 

Popular Mechanics Co ., m Chicago 



Mention Popular Mechanic# 





! •! What does an education mean to you? Why plod along in the tut of 
■J every-day hum-drum when you can so easily fit yourself for a recognized place 
in the world of business? Your individuality, your personality, your very tnan- 
fjj hood is merged in an organization where you play no thinking part. You are 
! a mere cog in a maze of machinery. You are necessary only as a cog is nec- 
essary. You drop out and you are readily replaced by another. The machin- 
$ ery may even run smoothly without you. You are not unnecessary — but you 
as you are unessential. 

THE EARNING POWER OF BRAINS 

1 How to change all this? How to become again a living, breathing, thinking 

2 human being? How to create, originate, command, direct? One word EDU- 
CATION tells the story, 

€J Education is the watch- word on the battle-field of business. It is the power 
that keeps the business machinery whirring away. It is the force that throws 
the lever. Education is the whole foundation and ground-work of the business 
structure. Without it you are a mere grain of sand in a business desert— a 
! drop in an infinite ocean. With it you are a man among men — a thinker, a 
brain worker, a producer , 

A STROKE OF THE PENCIL— THE FIRST STEP 



couPoN-orr out and mail to-day 

Please svnd me Zoebpaqe han<P**ik. I am interested In 
the coarse marked “a.” 

Popular Macbaruc. 1-41 



^ Why, then, don't you take the first step note; we will help you. Lack of time 
or money need not stand in the way. All that you have to do is to take one 
moment note* Check the subject of the list below that you wish above every- 
thing else to master and mail it to us. 
We will advise you — we will tell you 
how to accomplish your desires — we 
will place the facilities, the very work- 
ing plans before you and charge you 
for this help absolutely nothing , If 
you do not follow our ideas, if you do 
not take advantage of our offers, we 
are the losers not you — you have gained 
valuable information, have had a light 
thrown 4 on your life's work and future 
development and without a penny's 
worth of cost. 

Cj Send in the coupon— not 
tomorrow* not next week — 
but now* RIGHT NOW* 



.... HethiiFcil DriwEif 

., ..Eltttrfcil EudlnEtrln( 

fen I fsF StltilM fort 

. . . . Elect rlc liihtinl 
, . . . Ekttrfc Rulvayi 
. . . .TdcpbMt Pnctlee 
. . ..MecBhIciI Enfttaetrlil 

....Tdefriftr 

Shrrt Wcial Pal (mb DtiM 

....NrtcMflt-SbM P**Uce 

♦ aed 

Pi dih bin. t 

.... Stationary Enflncr ris£ 
....Marine EB{EiiecriB| 

. . „ LkinrtJire FBCiewiif 



, . , . Sfrpttiral Eijliecriij 
+ ..Municipal Enflnctfllt 
....(tillnai Enjlnetrlnf 
....Sarvcylat 

Iff dnillrs 

.... Street nn I Dralttaf 
.... Complete Archltectm 

Arthllf riant EnilMMlnf 

. .. .batricLun* aid flu [Eden. 1 faurif 
.CfttM CflBTSt 

.... W'mI rn aid Wonted Gm<Ij Clint 

LbII fluids Cgbim 

....Ctilefcc Pifjarit*nr Cnr« {fit* 
lilf Tor tqtmce la Enf Inter 
But SthHlt} 



Aye..** 

Ariilrt*# 

American School of Correspondence 

3316-26 Armour Avt. CHICAGO, ttL. l. S. A, 



Please Mention Popular Mechanics 



YOUNG MECHANICS 




5 




J 




offers many induce- 
ments for men with 
mechanical trades. 
Special training .schools provided for Electrician?, Ma~ 
chili tetp, Cariici iters, Plumber?, Painters, Ship titters, 
Blacksmiths, H ospital Attendants, Musician?, and Clerks, 
besides the Training School for tin- Seaman Branch. 

Following is the pay in different trades: 

Machinists, - $40 (o $70 Coppersmiths, - - $55 



Electricians, - 30 to 70 

Carpenters, - 25 to 70 

Firemen, - 30 to 35 

Plumbers and Fitters, 45 



Blacksmiths, - - 50 

Shipfitters, - $40 to 55 

Yeomen ^Clerks), 30 to 70 
Hospital Corps, 20 to 60 



Monthly pay is increased by allowances for continuous 
service, good conduct, extra duty, An, Every recruit 
supplied with a §45 clothing out tit free; food, lodging 
and medical attendance in addition to pay. 

Age limit for mechanics, 21 to 3.) years; men between 
17 and LA, without a trade, can enlist an Apprentice tea- 
men and be trained for the duties of Seaman, 

Only American citizens of good character accepted, 

For further detail*! apply at the nearest Navy liecruit- 
lug Station, or address 

BUREAU OF NAVIGATION :: 




NAVY DEPARTMENT 
WASHINGTON, D* C 



a 



YANKEE” TOOLS 



ARE 

WITHOUT EQUAL 
IN QUALITY 
OR EFFICIENCY 
IN PRACTICAL USE 



RATCHET AND 
SPIRAL-RATCHET 
SCREW DRIVERS 
also DRILLS 



ASK YOUR DEALER 
TO SHOW THEM 




SEND FOR OUR 
“YANKEE” TOOL BOOK 

SENT FREE 



NORTH BROS, 
MFC. CO- 

PHILADELPHIA, PA. 




STUDY ELECTRICITY AT HOME 




tj I l _V YO UR a WX LA DORA TO RY 

IT; For $35.00 wo offer ft eomplfrle electrical laboratory 
*U with manual Riving LJlnst rated direetlcuis for per- 
tom) log 85 expert merit?, covering the entire flekf of 
Magnet I si Li ami Licet ricity. 

ff This laboratory Is now \n uso In over tbrw thousand 
“ of the bfcut schools* titid college* in America. It has 
tbfi endorsement oi ) lie foremost educators hi Mielaudd 
V i r i l nut rated nianu; lit may Lie used hi the home 

ad well as In tlie seliooL 

If You cannot i r a praeUeal sleet rlchm unless you study 
with imictkal Jipparatus. W® tnanutaeture mom 
odueat loiml apparatus than any other i nn In Amurlra, 
Our elect That iahtiratory m the best made. Write for 
our manual and proposition. 

COLUMBIA SCHOOL SUPPLY CO, 

Department E, INDIANAPOLIS, IND, 









The 



Tina i a tuk 
ftwu 



Water Motor 

Aftflchca to Any 
Faucet 



GAS CANNON 



' Lfl-rjH Wi.'-mskp' 1 
* 4T*a JCsrr..i|, JiH/1 M , P ||, 



GUARANTEED to 



Slaipen Cutlery 
Rolfs ti Silverware 
Was! Bottles 



Bun Massage Vibrator 
fin (3 Cooling Fan 
i?irn Sewfng Machine 



Beal Eggs ■IHI* lUcivciCTlOh rj f, 

in- ,\sy fy.riTir riun lly ti a aio 

and countless other uses 



Th* Ideal Holiday Gift 
A ma n'dooi I'oy Cannon, flbsolurpjy practical and lasting 
r< dam r, Realise in every respect, hut 

Iin Cin hj flnfi in the ]iom « ttIUl A bt-o|Dt D Houritv 
1 t- j ' a, ‘ ls -'111^“ M ifituliy wiiti i hitmte^ * 

(C* I tJFPl SU phfil - ;t miniEtq. 

|,J| '"^ "NL1 I CENT FOE IUMI JUJnTS 

;; 3«.r a 

1 ' 

' r, L 1 "r J i ‘II n it. 

I [ , K 1 ' l"J ||,n L' a lanv*|i*i| iKi.-.rUy hire -l rml 






'The Handiest Machine In the WoHd" and U t h e 

«“"? SK-TiJTBSiEr •"i'’"'* •*•. *•»* '■'-«• "w* '/« i> 

- h «h co „ ***** 

I r’i'.'i', including motor, enaarv w bwd imflinv u -h,*..! 

as*'"* * I. pulley wheel, silver m i, "IS " JS • 

snip i tj t . <fa? order is ncofraL Send retmtfcmee to 

WARNER MOTOR CO., Inc. 

Hcpt. I t, Flatiron Buililinj,, NBW yOftK CITY 

AttnBU^rn,d«lbtj.tir*Ml a t, *, )Tute " ,, a rwlw „. 



Tbo^ reriiarkabh,rl ; ,im. wo positively guarantee. II alter 
a wh'kv trial ymi Jir e not delated return ft* cannon We 
u-m ut once retnndyonr money, and you may bo ^re that 
•mr -uiLrantcfN'miidnot appear in this periodical tiniest 
made g<nxl our erory pmotliHo, 



SPECIAL! 



Fur t he Holiday 

Season only, 



$ 3.50 



iimi this ad, dels it. Ample rime if you ORDER TODAY. 

Frcc de « rl P‘*V* Rnoklct entitled 

jrAKKs on request, 



WARNER MOTOR CO.. Inc. 

Dept, 6 Flatiron Bids., NEW YORK CITY 



Utica Round Nose Burner Plier 



A handy tool in the .iomc, in ihe office, in 
JJ* siTJdy. when nn j hunting or liaMog 
■rip. IsftnvciJiunt to carry in the pocket, 
Xqu nuiruil fully realty k* value unlit 
you have used it. iheo you will not 
part tvjlh it. 



Hhvii you cropped to think wh . i 
an icoeptjhk CHRISTMAS fin 
it H'oitij miiker Vou hate run 
fritsad hut whet would he h.ghh 



fne?irj we will send it u> aim 
mldn** f }l f] (e ( - $ (m rt _ 
cetpt tfj trice. 

Regular Finish Black 
Handles, Fori shed 
Head, 70 c Each 



UTICA 



n 



nni c 
L/ULc 



Ar« t^nequEdipd fn 

QUALITY, 

OFSIGNaad 

FINISH 

Tali e n o Sij bs ft tnbu 



U you r <h nkr 
fia* it at {jot them 
write twi. 



£Vtj;v mi COARASTEiD 



TlfiCA 



' H 



Pair Nicker Pitted 
ii.oo 



fritT Twi 
CliFtolceif 



WRITE FGR m?tm CATALOG 



Ifica Drop ForgeS TooICo. 



Fop HIS New Year 
Trade Emblem 

Fok* HL SBANDj SON OR SWf I kl Hj ART 

SPECIAL 
OFFER 



actual sizl no. r&&3 



ACTUAL SIZE NO. 163^ 



in v,asn 

For JAN. 
only 



Price advance; 
Feb, 1 st ro 



/3 Genesee St., UTICA, N, y. 



Smith SflemenB'avLn ms HirunnCf MoinV^*!. mu 



a Amas, 1 reasure 



FOR YOUR BOY 

Let us Suggest 




